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REPORT 


OF THE 


COMMISSIONER OF FISHERIES. 


DEPARTMENT OF COMMERCE, 
BuREAU OF FISHERIES, 
Washington, October 4, 1917. 


Sir: There is submitted herewith a report covering in outline the 
operations and activities of the Bureau of Fisheries during the fiscal 
year ended June 30, 1917. 


GENERAL ADMINISTRATIVE CONSIDERATIONS. 


The past fiscal year may properly be regarded as the most im- 
portant and successful in the recent history of the Bureau. The 
service was better equipped than ever before in both material facili- 
ties and personnel; it received liberal financial support from Congress 
and generous criticism and appreciation from the public; it was 
enabled to extend and expand its activities so as to serve in a most 
acceptable manner a large usefulness to the fishing industry and the 
country at large; it was privileged to make special adaptation of its 
investigational and technical operations to meet the great national 
emergency; and at the beginning of the current fiscal year its outlook 
for continued and increased usefulness in all lines of activity was 
most, promising. 

The Bureau’s administrative staff at headquarters at the beginning 
of the fiscal year consisted of H. F. Moore, Deputy Commissioner; 
Irving H. Dunlap, assistant in charge of office; Henry O'Malley, 
assistant in charge of fish culture; Robert E. Coker, assistant in 
charge of inquiry respecting food fishes and the fishing grounds; 
Alvin B. Alexander, assistant in charge of statistics and methods 
of fisheries; and Ward T. Bower, chief agent of the Alaska service. 
On October 31, 1916, the death of Mr. Alexander deprived the 
Bureau of an able and loyal employee, who had been in the service 
since 1887 and chief of division since 1903. He was succeeded by 
Lewis Radcliffe, who has been in the Bureau since 1907, serving for 
two years as director of the biological laboratory at Beaufort, N. C., 
and later as assistant in the division of scientific inquiry. ‘To each 
of the foregoing and to the rank and file throughout the country 
the Commissioner extends his appreciative thanks and commends 
them to the Secretary for efficient and faithful service that has 


made the year exceptionally fruitful. 2 
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The appropriations for the Bureau of Fisheries for the fiscal year 
1917 aggregated $1,144,850, as follows: 


DalarIe Rd soos whe eer R eR ere aut: sc ¢ aa aualomausteend Ge oeee Be ee ee $427, 350 
Miscellaneous expenses: 
PONT STEN hs ye rr nme ae, 2 FS SURE Pe ee Oo) 10, 000 
Erepasasion or 100d fishes... 2.200. hace Beets k nee Sees ae a bewee ee eee 360, 000 
Rat CER HCE OL VOSSCIS A a: 2 case it apes eeeteaee peg rks nee ns ee 80, 000 
Inquiry respecting food fished 7% SA I3..5..98.. 022 ee ese sess 42, 000 
Bieisncalmnagiliry.....~.. > =5 2. uae ees sce c ae eee See eee 7,500 
Protecting sponge fisherics: ...>pmewetey-. 7-25. cee sees ocd dee dees 3, 000 
Protecting seal and salmon fisheries of Alaska.....................----.--- 75, 000 
Tnyvestiontine Camas La TiS a aie ayes eh et ee pe 25, 000 
Completion of and improvements at stations: 
Gloucester; Massr's.a6. 5 sr cc Sec) cts ck eis ope ee es SS oe 3, 000 
Duloth, Manno 70 ese os 45.52. So abe eos panes case ec ee ee eee 2, 000 
Roy. West. ibigeke Saco... : Sa errr 3 ane ae 25, 000 
ohster-tearme wianie shes 6 .'s Ube gas See tek ene sce ee eae eee 5, 000 
‘Rwosteelidistmibmilonieara. 22. os: 2 ee Pn os ee 40, 000 
Dwo moter hoatsaimeka Service: tos... oo eee. eects oo se Se eee 10, 000 
Buildings and improvements, Pribilof Islands, Alaska..................--- 20, 000 
Repairs, steamer Albatross \(deficiency)........-.--.-....-----+s--+-cccene 10, 000 


A detailed report of the expenditures under each of these appro- 
priations will be submitted in accordance with law. 


THE COMMERCIAL FISHERIES. 
OUTLINE OF ACTIVITIES. 


The activities of the Bureau in relation to the commercial fisheries, 
over which it should be understood the Government exercises no 
eebed ens or supervision except in Alaska, have included the fol- 
owing subjects during the fiscal year 1917: Canvass of the entire 
fishing industry of the Pacific States; canvass of the shrimp industry 
of the South Atlantic and Gulf States; collection of detailed statistics 
of the vessel fisheries centering at Boston and Gloucester, Mass., 
Portland, Me., and Seattle, Wash., and the publication of this in- 
formation for the use of the trade in monthly and annual one-sheet 
bulletins; practical studies of the methods of preparing fishery prod- 
ucts for food, fertilizer, and other purposes; prosecution of an active 
campaign for the more extensive production, distribution, and 
utilization of fish for food, particularly certain species that have 
heretofore entered into the food supply only to a limited extent; 
demonstrations and investigations addressed to the proper and more 
complete utilization of waste products of the fisheries; practical as- 
sistance to the fishermen through demonstration of new or improved 
methods of handling and preparing their catch; aid in fatalb laste 
and promoting a hydroid fishery in United States waters; investiga- 
tions of new aquatic sources of leather, and conduct of active work 
in the interests of fishermen and tanners looking to the use of skins 
of various fishes and other water animals in manufacturing leather; 
and the dissemination among fishermen and fish packers of a very 
large amount of descriptive matter on the preservation and utili- 
zation of fishery products. 


SHRIMP INDUSTRY OF THE SOUTH ATLANTIC AND GULF STATES. 


One of the most important fisheries of the South Atlantic and Gulf 
States is that for shrimp. The Bureau has recently completed a 
canvass of this industry for 1916, which reveals a surprising growth 
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as compared with previous canvasses. The aggregate catch in that 
year was 43,942,105 pounds with a value of $758,620, an increase 
of 136.7 per cent in quantity and 72.9 per cent in value over the last 
canvass, that of the Bureau of the Census for 1908. Louisiana still re- 
mains the center of the industry, over 41 per cent of the entire catch, 
or 18,160,586 pounds, being accredited to it; Florida is second with 
11,549,175 pounds; Mississippi third with 8,899,350 pounds; and 
Georgia fourth with 4,261,480 pounds. The remaining States of 
North Carolina, Texas, South Carolina, and Alabama ranking in the 
order named, produced less than 2.5 per cent of the entire catch. 

The number of persons engaged in the industry was 9,235, of whom 
3,645 were fishermen, 89 on transporting vessels, and 5,501 in the 
shore industries. The investment in boats, fishing apparatus, shore 
and accessory property, and cash capital aggregated $2,484,625, and 
the wages paid in the canning and drying industries amounted to 
$246,775. The cost of cans, paper linings, labels, and cases for 
canned shrimp was $331,162. The wholesale trade in raw, dry- 
cooked, and pickled shrimp totaled 5,780,090 pounds, valued at 
$430,123. 

Three marine species of shrimp are taken for commercial purposes. 
Of these the most important and abundant form is Penzus setiferus, 
which occurs pring pal the range of the fishery from Beaufort, 
N. C., to Corpus Christi, Tex. The closely related species P. brasili- 
ensis is much less abundant and may be distinguished from the other 
by the character of the groove along each side of the rostrum which 
extends nearly to the posterior margin of the carapace, while in 
P. setiferus this groove extends less than halfway back. As the fish- 
ermen do not recognize these differences, an estimate of the relative 
importance of P. brasiliensis is difficult. The third species, Xipho- 
peneus kroyert, commonly known to the fishermen as ‘‘sea-bobs”’ or 
‘“‘seven-beards,” is considerably smaller, differs in color and general 
appearance, and has a rostrum as long as or longer than the carapace 
instead of shorter, asin the species of Penzxus. It is taken commer- 
cially only on the Louisiana coast, where it is used solely for drying 
when the larger species are unobtainable. 

On the Atlantic coast the bulk of the shrimp are taken with otter 
trawls and on the Gulf coast with haul seines, except in Texas where 
cast nets are used almost exclusively. At Apalachicola, Fla., and 
Biloxi, Miss., the otter trawl has recently been introduced and is 
expected to play an increasingly important part in the shrimp fishery 
of the Gulf coast. In the trawl fishery, motor boats with crews of 
one to three men are employed. In the Mississippi haul-seine fishery, 
sail schooners about 40 feet in length serve to carry the fishermen to 
the fishing grounds, 25 to 80 miles distant, and the catch to the 
factory. ih operating the seine a motor boat and a rowboat are used. 
The seines range from 175 to 250 fathoms in length and 11 to 18 feet 
in depth and are operated by crews of 6 men. In Louisiana, the 
fishermen, establish camps near the fishing grounds, the latter being 
visited in open motor boats. The haul seines employed in this State 
average about 300 fathoms in length. Gasoline luggers make fre- 
quent trips to the fishing grounds to transport the catch to the can- 
ning factories, most of which are located in New Orleans. 

The irregularity of the movements of the shrimps makes it difficult 
to define the seasons of abundance in the various waters. In general, 
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the season in North Carolina is August to November; in South 
Carolina July to November; in Georgia and east Florida the year 
round, with irregular slack periods; in west Florida October to July; 
in Mississippi March, April, and July to December; in Louisiana 
February to May and July to November; in Galveston Bay, Tex., 
March to November; and in Corpus Christi Bay, Tex., throughout 
the year with longer or shorter periods of slackness. The intro- 
duction of the otter trawl in Mississippi may lengthen the season in 
that State. 

In 1916, 448,443 cases of canned shrimp, with a value of $1,436,851 
were produced. The autem canning center is Biloxi, Miss., at 
which place not less than 13 plants are operated. New Orleans is 
second in importance. Shrimp were also canned at Houma, La.; 
Lakeshore, Bay St. Louis, Pass Christian, and Ocean Springs, Miss.; 
Apalachicola, Fernandina, and Nassauville, Fla.; Valona and Bruns- 
wick, Ga.; and Southport, N.C. 

The canning operations are quite simple. The meat is separated 
by hand from the heads and shells, thoroughly washed in fresh water, 
and cooked in wooden tanks for 5 to 10 minutes in boiling water to 
which sufficient salt for seasoning has been added. The meat is then 
spread on wire-meshed trays to cool and is then packed in the cans 
by hand. The cans are of two sizes, holding about 4 and 8 ounces of 
meat, respectively. For the dry pack, the cans are lined with parch- 
ment paper cut to size by the dealer supplying it. The paper pre- 
vents the discoloration which results when the meat is in direct con- 
tact with the tin. In the wet pack most operators have abandoned 
the use of the lining without unfavorable results. For this pack the 
cans are filled with brine. After capping, the cans are processed in 
steam-tight retorts at 240° F., the smaller cans for 8 to 10 minutes 
and the larger cans for 12 to 14 minutes; the dry-pack cans for 60 to 
70 minutes. 

The drying of shrimp is an important industry in Louisiana, fully 
half the catch being preserved in this manner. Most of the drying 
is done along the shores of Barataria and Timbalier Bays. Without 
removing heads or shells, the shrimp are boiled for about 30 minutes 
in large kettles of water to which salt has been added in the propor- 
tion of 10 to 20 quarts, depending on weather conditions, for each 
900 pounds of shrimps. They are then spread on large wooden dry- 
ing platforms at a depth not to exceed 2 to 3 inches and dried in the 
sun, being turned over every 20 or 30 minutes. Under favorable 
weather conditions, the drying is completed in 1 or 2 days. The 
shrimp are then pushed into circular piles and the meat threshed out 
by workmen walking round and round over them. ‘This primitive 
method of freeing meat from heads and shells is termed ‘‘ dancing the 
shrimp.” The meat is then separated from the shells by sifting and 
packed in barrels for shipment. The product is sold for food in Cuba, 
Central and South America, and in a number of large cities in the 
United States. The heads and shells which have been more or less 
pulverized into a meal or bran by the dancing process are sacked and 
sold for fertilizer. In 1916, this industry yielded 1,368,346 pounds 
of dried shrimp, valued at $183,144 and 684 tons of fertilizer valued 
at $12,067. Statistics of the industry in detail are given in the 
following table: 
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12 REPORT OF THE COMMISSIONER OF FISHERIES. 
NEW ENGLAND VESSEL FISHERIES. 


Statistics of the vessel fisheries centering at Boston and Gloucester, 
Mass., and Portland, Me., have been collected during the year by the 
local agents and published promptly in monthly bulletins showing, 
by species and fishing grounds, the quantities and values of fishery 
products landed by American fishing vessels at these ports. Two 
annual bulletins also have been issued, one showing the catch by 
months and the other by fishing grounds. 

The fleet landing fishery products at these ports in 1916 included 
512 sail, steam, and gasoline screw vessels. These vessels landed at 
Boston 3,089 trips, aggregating 98,331,038 pounds of fish, valued at 
$3,702,365; at Gloucester 2,864 trips, aggregating 66,680,548 pounds, 
valued at $2,159,894; and at Portland 2,992 trips, aggregating 
20,812,839 pounds, valued at $521,647. The total for the three 

orts amounted to 8,945 trips, aggregating 185,824,425 pounds of 
resh and salted fish, having a value to the fishermen of $6,383,906. 
No comparison with previous returns can be made for Portland, as 
this is the first year the products landed at that port have been in- 
cluded in these statistics. At Boston and Gloucester, as compared 
with the previous year, there was a decrease of 1,291 trips and of 
6,584,142 pounds in the quantity, but an increase of $1,124,342 in 
the value of the fish landed. The catch of cod decreased 4,489,950 
pounds, haddock 2,684,498 pounds, hake 4,258,410 pounds, cusk 
1,085,389 pounds, halibut 947,234 pounds, and swordfish 483,345 
pounds, but all of these species increased in value except hake, which 
declined about 1 per cent. The mackerel catch increased 4,225,945 
pounds, or 38.70 per cent in quantity, and $396,331, or 64.54 per cent 
in value. There was also considerable increase in the quantity and 
value of herring, pollock, and miscellaneous products. The catch 
of Newfoundland herring decreased 26,715 pounds, or less than 1 
per cent, in quantity, but increased $70,275, or 27.48 per cent, in 
value. The catch of tilefish landed at Boston during the year 
amounted to 873,142 pounds, having a value of $24,295. 

The following tables present in detail, by fishing grounds and by 
months, the products of the vessel fisheries of Boston and Gloucester, 
Mass., and Portland, Me., for the calendar year 1916. The weights 
of fresh and salted fish given in these statistics represent the fish as 
landed from the vessels, and the values are those received by the 
fishermen. The grades, or sizes, given for certain species are those 
recognized in the trade. * 
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The principal source of supply for the large quantities of fish landed 
by American fishing vessels at Boston and Gloucester, Mass., and 
Portland, Me., is the fishing grounds lying off the coast of the United 
States. In the calendar year 1916, 72.10 per cent of the quantity and 
72.96 per cent of the value of the catch landed by the American fishing 
fleet at these three ports were taken from these grounds. Of the 
remainder, 9.06 per cent of the quantity and 9.34 per cent of the value 
were taken from fishing banks off the coast of Newfoundland, 18.80 
per cent of the quantity and 17.61 per cent of the value from grounds 
off the Canadian Provinces, and less than 1 per cent of both the 
quantity and value from the coast of Labrador. Herring from New- 
foundland constituted 6.06 per cent of the quantity and 5.10 per cent 
of the value of the fishery products landed at these ports during the 
year. The herring were taken on the treaty coasts of Nevioutidlant® 
but cod and other species from that region were obtained chiefly from 
fishing banks on the high seas. All fish caught by American fishing 
vessels off the Canadian Provinces were from offshore fishing grounds. 
a catch for each of these regions is given in detail in the following 
table: 


QUANTITY AND VALUE OF FisH LANDED BY AMERICAN FIsHING VESSELS AT Boston 
AND GLOUCESTER, MAss., AND PorTLAND, ME., IN 1916, FROM GROUNDS OFF THE 
Coast oF THE Unirep States, NEWFOUNDLAND, AND CANADIAN PROVINCES. 


Species. United States. Newfoundland.c |Canadian Provinces. Total. 
Cod: Pounds. Value. Pounds. | Value. | Pounds. Value. Pounds. Value. 
Heeshee aes 22, 358, 873 | $869,195 | 827,672 | $21,114 |12, 806, 544 | $328,350 | 35,993, 089 |$1, 218, 569 
- Salted.......} 603,249] 29,724 | 3,021,449 | 129,726 | 4,004,775 | 178,863] 7,629,473 | 338,313 
addock: 
Fresh......- 49, 843, 838 |1,488,572 | 105,265 | 1,504 |10,422,393 | 267,306 | 60,371,496 | 1,757,382 
woe AEE os 19, 829 668 | 110,639} 2,534 53, 828 1,091 184, 296 4, 293 
e: 
Nresh.. 2202 10, 520,206 | 287,772 265, 974 4,403 | 2,242,911 42,121 | 13,029, 091 334, 296 
a cae 5, 356 130 64, 290 1,349 73, 562 1, 465 143, 208 2,944 
ollock: 
Fresh. ...... 15,125,113 | 374,361 5, 350 73| 372,024 7,144 | 15,502,487 | 381,578 
c pened Sheet 57, 295 1,133 17, 840 388 26, 008 517 101, 143 2,038 
usk: 
Fresh....... 4,428,815 | 92,539 51, 765 860 | 1,535,947 | 25,016 | 6,016,527] 118,415 
Salted..-.... 349 378 7,545 175 17, 876 482 51,770 1,035 
Halibut: 
Fresh....... 896,724 | 117,509 | 1,084,749 | 107,110 | 1,382,048 | 152,456 | 3,363,521 | 377,075 
Salted...:5... 315 26 66, 649 6, 212 28, 280 2,272 95, 244 8,510 
Mackerel: 
iNveshes-seoe 9,740; 00:1): 579; O76) |Sescscenac-|acbeeeras 1, 090, 831 48, 463 | 10, 831, 631 627, 539 
= Balted=...-..| 4,439; 718: |) B77, 848 |ancabsesens|seanuos ou 641,000 | 43,901] 5,074,718] 421,749 
erring: 
Fresh......- 7,360,705 | 66,641 | 4,049,011 | 142, 659 300 5 | 11,410,016 | 209,305 
Suited Tour |e tee aco eee oeaee coe 1 Py Se VON \PIeS eee | ee ee Jee 7,223,224 | 183,344 
Swordfish: 
Fresh.....-- 1,647,908 | 217, 867 735 74| 123,669} 20,338] 1,772,312] 238,279 
Tilefish 
Brash sce) fy Wi BIB142"| ¢ Wad OOK || oo eek RN Ge |e a ere 873, 142 24,295 
Miscellaneous: 
Fresh....... 6,042,215 | 130, 220 360 22| 115,422 4,703 | 6,157,997] 134,945 
Salted....... 40 7 el a ee Oo Ca ee SA Pee eis ial chm hae 40 2 
Total... ..|133, 984, 490 |4, 657, 866 |16, 902, 517 | 601, 547 |34, 937, 418 |1, 124, 493 |185, 824, 425 | 6,383, 906 


‘ 


a Includes 13,210 pounds of salted cod, valued at $576, and 42,975 pounds of salted halibut, valued at 
$4,449, from the Labrador coast. ‘ 


Cod.—In 1916 there were 19 vessels employed in the salt bank 
fishery and 96 in the market fishery landing their fares at Boston, 
Gloucester, and Portland. Considerable quantities of cod were 
brought in also by vessels operating on the shore grounds. ‘The total 
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quantity of cod landed was 43,622,562 pounds, valued at $1,556,882, 
of which 35,993,089 pounds, valued at $1,218,569 were fresh, and 
7,629,473 pounds, valued at $338,313, were salted. 

Haddock.—The haddock is the most important of the fishes taken 
in these fisheries. The quantity landed was 60,555,792 pounds, 
valued at $1,761,675, nearly all in a fresh condition, only 184,296 
pounds, valued at $4,293, being salted. 

Hake.—The year’s yield of hake amounted to 13,172,299 pounds, 

valued at $337,240. The entire catch was landed fresh with the 
exception of 143,208 pounds, valued at $2,944, which were salted. 
_ Pollock.—The pollock fishery was in a prosperous condition in 1916, 
and the catch landed at Boston and Gloucester exceeded that of the 
previous year by 791,577 pounds in quantity and $93,234 in value. 
The total yield for Boston, Gloucester, and Portland was 15,603,630 
pounds, valued at $383,616. This quantity was landed fresh except 
101,143 pounds, valued at $2,038, which were salted. 

Cusk.—The catch of cusk was 6,068,297 pounds, valued at $119,- 
450, of which 51,770 pounds, valued at $1,035, were salted. 

Halibut.—The halibut fishery on the Atlantic has varied but little 
during the past few years. The-catch in 1916 was 3,458,765 pounds, 
valued at $385,585, all of which was landed fresh except 95,244 
pounds, valued at $8,510, salted. The quantity landed at Boston 
and Gloucester declined from 3,870,685 pounds in 1915 to 2,923,451 
pounds in 1916, but in the latter year there was an increase of $4,627 
in the value. 

Mackerel.—There is reason to believe that the abundance of mack- 
erel is increasing, and there is no reason why the large catches of 
former years may not be repeated. The yield of fresh mackerel by 
the American fleet in 1916 was 102,420 barrels, compared with 
71,564 barrels the previous year, an increase of 30,856 barrels. The 
output of salted mackerel was 19,554 barrels, compared with 19,691 
barrels the previous year, a decrease of 137 barrels. The quantity 
landed at Boston, Eraoster: and Portland during the year was 
15,906,349 pounds, valued at $1,049,288, of which 10,831,631 pounds, 
valued at $627,539, were fresh, and 5,074,718 pounds, valued at 
$421,749, were salted. 

In 1917 up to June 30 the catch of fresh mackerel was 38,947 bar- 
rels and of salted mackerel 7,131 barrels, as against 43,169 barrels 
fresh and 4,468 barrels salted for the previous year to the same date. 
The mackerel fishery in the spring of 1917 was interrupted owing to 
a strike among the fishermen at the beginning of the season. The 
seining fleet was delayed in sailing, and the season was a failure so 
far as the seiners were concerned. The gill netters had a very 
successful season, and the fishermen made the largest shares for 
many years. During the season of six weeks some of the fishermen 
shared $1,000 each, and a considerable number shared $500 each. 
The fleet numbered about 30 sail of seiners in the south and about 
125 sail of netters, about the same number as in the previous season. 
The fish taken were of mixed sizes, weighing from about 1} to 34 
pounds each, and brought from 8 to 14 cents a pound, according to 
market conditions. Up to the latter part of May the catch was only 
about one-third that of the previous season. The first fare of 
mackerel of the season of 1917, amounting to 5 barrels, was landed 
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April 25 at Atlantic City, N. J.; these fish weighed 13 pounds each 
and sold in New York at 22 cents a pound. The Cape Shore fleet 
numbered about 32 sail, or about 8 more than in the previous year. 
These vessels were very successful, and more vessels than ever before ~ 
made second trips, and one vessel made three trips. 

Swordfish.—The catch of swordfish landed at Boston, Gloucester, 
and Portland amounted to 1,772,312 pounds, valued at $238,279. 
The swordfish fleet was not so large as in the previous year, and the 
receipts at Boston and Gloucester declined 483,345 pounds in quan- 
tity but increased $14,743 in value. 


FISHERIES OF THE PACIFIC COAST STATES. 


The Bureau has completed a canvass of the commercial fisheries of 
the Pacific Coast States for the calendar year 1915, and a bulletin 
embodying the results of the canvass has been prepared for distribu- 
tion to the trade. The statistical agents of the Bureau visited every 
fishing community and obtained data by personal interviews with 
fishermen and fish handlers and by personal examination of all 
available records. The last general canvass of the fisheries of this 
region was made by the Bureau in 1904. 

The number of persons engaged in the fisheries of these States was 
found to be 28,936; the investment in vessels, boats, fishing appa- 
ratus, shore and accessory property, and cash capital amounted to 
$24,025,172; and the products aggregated 286,204,558 pounds, with 
a value to the fishermen of $9,300,672. Washington ranks first 
among these States in the extent of its fisheries. In 1915, this State 
had 14,609 persons employed, an investment of $14,133,908, and 
products amounting to 158,983,478 pounds, valued at $5,317,080. 
California ranked second with 8,457 persons employed, an invest- 
ment of $5,827,113, and products of 92,513,457 pounds, valued at 
$2,488,098. In Oregon the number of persons employed was 5,870, 
the investment $4,064,151, and the products aggregated 34,707,623 
pounds, valued at $1,495,494. 

The pack of canned salmon in the three States aggregated 1,961,026 
cases, valued at $9,298,566; the pack of canned tuna, all of which is 
put up in California, aggregated 258,427 cases, valued at $1,517,858, 
and other canned articles amounted in value to $858,907; a total 
of $11,675,331. 

The species taken in largest quantities were albacore or tuna, 
21,049,190 pounds, valued at $316,103; cod, 10,487,401 pounds, 
valued at $343,338; halibut, 40,825,874 pounds, valued at $2,050,709; 
and salmon, 131,128,934 pounds, valued at $4,089,865. 

Compared with the returns for 1904, there has been a very large 
increase in the fisheries of these States. The number of persons em- 
ployed has increased 9,278, or 47.19 per cent; the investment 
$11,185,223, or 87.11 per cent; and the output 117,604,882 pounds, 
or 69.75 per cent, in quantity, and $2,619,806, or 39.21 per cent, in 
value. Statistics of the fisheries, including the quantity and value 
of canned products, of the Pacific Coast States in 1915, and compara- 
tive statistics of products for various years from 1888 to 1915, are 
given in the following tables: 
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VESSEL FISHERIES AT SEATTLE, WASH. 


Statistics of the vessel fisheries at Seattle, Wash., have been col- 
lected by the local agent and pameeees as monthly and annual bul- 
letins giving the quantity and value of fishery products landed by 
American fishing vessels at that port. 

In 1916 there were landed at Seattle by American fishing vessels 
517 trips aggregating 17,411,435 pounds of fish, having a value to 
the fishermen of $1,361,233. These fish were taken from the fishing 
grounds along the coast from off the Columbia River northward to 
Portlock Bank, Alaska. The products included 15,317,992 pounds of 
halibut, valued at $1,306,645; 2,039,200 pounds of sablefish, or black 
cod, valued at $53,438; and 54,243 pounds of other species, valued 
at $1,150. 

The fishery products taken in Puget Sound and landed at Seattle 
by collecting vessels amounted to 10,137,387 pounds, valued at 
$471,259. ‘These products included 8,141,682 pounds of salmon, 
valued at $427,812; 1,425,989 pounds of herring, valued at $9,028; 
149,214 pounds of steelhead, valued at $12,405; 61,957 pounds of 
salmon trout, valued at $5,201; 41,274 pounds of smelt, valued at 
$2,130; 59,487 pounds of flounders, valued at $1,025; 47,071 pounds 
of sole, valued at $1,164; 127,388 pounds of crabs, valued at $8,890; 
and a number of other species in smaller quantities. The quantity 
and value of fishery products landed at Seattle by fishing and collect- 
ing vessels in 1916 are given in detail in the following tables: 
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, 44 REPORT OF THE COMMISSIONER OF FISHERIES. 
PRESERVATION AND UTILIZATION OF FISHERY PRODUCTS. 


One of the most important services the Bureau can render is to 
send trained experts to the fishing centers to instruct those desirous 
of preserving fish by methods new to them, to ascertain by ex- 
periment the adaptability of various fishery products to untried 
methods of preservation of these products, to increase the utiliza- 
tion of waste fish and fish waste, to encourage the adoption of methods 
which will improve the character of the pack and discourage the use 
of methods which produce an unsatisfactory pack, to study and 
attempt to solve obstructive difficulties with which the fishermen are 
contending, to furnish advice relative to equipment needed and 
information as to where it may be obtained; in fact, to serve as 
efficiency experts to the fishery interests. 

Although handicapped by lack of adequate provision for work of 
this character and inability to employ men with the desired basic 
training because of lack of funds, it has rendered important service 
to cannery men and others connected with the fisheries in the Middle 
Atlantic and New England States. There is a pressing demand for 
work of similar character in the South Atlantic and Gulf States, in 
the Pacific Coast States, and in the Great Lakes and Mississippi 
Valley region. 

The diversion of some of the menhaden vessels to Government 
use, thereby diminishing the size of the fleet engaged in catching 
menhaden for fertilizer; the diversion of large amounts of tankage 
from the packing houses for hog feed, thereby reducing the sources 
of supply of ammoniates; the general scarcity of fertilizing materials; 
and the costliness of feed for poultry and stock, afford a very unusual 
opportunity for increasmg the utilization of fish offal imto oil, 
fertilizer, and fish meal. The amount of unutilized offal is very great. 
The Bureau has urged the fishermen to install conversion machinery 
and use this waste, in order to alleviate the shortages of oil, scrap, 
and meal, and has furnished information' relative to machinery 
needed, ete. 

Experiments have been made in the preservation of drum, sea 
robin, sharks, whiting, menhaden, river herring, bowfin, the mult roe 
of fishes, and various other neglected or little utilized products by 
untried methods of preservation, to ascertain the methods best 
adapted to the preservation of those products for market. 

The methods of smoking and cooking smoked fresh-water fishes of 
various species have been described in circulars prepared and pub- 
lished for wide distribution. Active campaigns of demonstration and 
instruction were begun before the close of the fiscal year, with the 
promise of immediate practical results in the increased utilization 
of the ‘‘coarse”’ fishes. 


CURING ALEWIVES IN THE CHESAPEAKE BASIN. 


Coincident with the decreased run of alewives, or river herring, in 
Chesapeake Bay and tributaries, the value of the fish has increased 
markedly. The methods of preserving the catch are, however, very 
wasteful. This is due in part to uneconomical methods of cutting 
the fish, to the custom of selling the fish by count instead of by 
weight, to the failure to fully utilize the roe, to lack of knowledge of 


REPORT OF THE COMMISSIONER OF FISHERIES. 45 


proper methods for canning the fish, and to failure to utilize the 
milt roe for food and more of the fish offal for fertilizer. At present 
the fish are marketed fresh, smoked, salted, and canned. Some of 
the roe is canned. The pickled fish are usually prepared in one of 
three ways, known as “cut’’ fish, “gross,’”’ and “selected roes.”’ 

The Bureau has recently been area a study of the industry in 
this region for the purpose of securing closer cooperation among the 
fishery interests so as to improve conditions, to give new methods 
of preserving the various products a trial, and to develop uses and 
markets for neglected products. By way of experiment, some of the 
fish were cured after the Scotch method and some of the milt roe was 
canned. From an analysis of the latter and tests as to the methods 
of preparation for the table, it appears that this will make a good 
food product. 

The following method of canning alewives has proved quite satis- 
factory. The fish are cut, washed, and placed in the salting vats in 
the same manner as if intended for salt curing. After 12 to 14 hours 
they are removed from the vats and washed in an abundance of 
luke-warm fresh water. During the washing, they are trimmed, the 
balance of the fins and scales being removed. They are then cut to 
can size and placed in the cans, after which they are processed for 
55 minutes at 244° F. for No. 1 cans and 60 minutes for No. 2 cans. 

Herring roe intended for canning is collected in buckets as the fish 
are cut and washed in fresh water in special trays, blood and adhering 
particles of entrails being removed. The roe is then put in the cans. 
As it swells considerably in processing, the cans must not be entirely 
filled. If of the sanitary type, the cans are filled to within about 
three-fourths of an inch of the top with roe and then filled to the edge 
with cold salt brine, about 1 pound of salt to 8 or 10 gallons of water 
being used to makethebrine. The brine is added solely for seasoning. 
The cans are immediately capped and placed in the processing 
baskets. _ If solder-top cans are used, the filled cans are placed in the 
exhaust box. Upon removal from the exhaust, the necessary air 
space is provided for by pressing the roe down with a plunger. Ma- 
terial clinging to the groove where the solder is to be applied is 
removed with a brush and the cans are capped and tipped. The 
canned roe is processed in a closed kettle for 45 to 55 minutes at a 
temperature of 240 to 245° F. The milt roe may be canned in the 
same manner as the roe except that the cans can be more completely 
filled, as this product does not swell in processing. As the quantity 
of brine used in this case will be somewhat less, it should be made 
correspondingly stronger. 


EXPLOITATION OF NEGLECTED AQUATIC FOODS. 


The Bureau has continued its active campaign in behalf of neglected 
products, more particularly those suitable for food, and has scored 
further successes in this important field. 

The history of the establishment of the tilefish fishery was referred 
to at length in the last annual report, in which it was shown that to 
the end of the fiscal year 1916, when the fishery had been in existence 
only 8 months, there had been caught over 4,388,500 pounds of 
tilefish, for which the fishermen received more than $210,000. By 
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the end of the first 12 months, the known catch was upward of 
10,250,000 pounds, valued at more than $400,000. During the fiscal 
year 1917, the landings aggregated 11,641,500 pounds, and the 
receipts of the fishermen exceeded $477,730. A feature of the fishery 
in that year was the increased receipts at Boston and the diminished 
receipts at New York, although New York, at the end of the year, 
continued to be the chief center of the business. 

The campaign to make an asset out of one of the most destructive 
and neglected fishes of the Atlantic coast, namely, the spiny dogfish, 
has progressed rapidly and well, notwithstanding local opposition and 
a counter campaign of misrepresentation and ridicule among a 
limited number of people who had become committed to another and 
impracticable way of combatting the dogfish plague. 

Among the first steps taken by the Bureau was to suggest a change 
in the name of the fish for trade purposes. The species has been 
generally known as dogfish, a name which is objectionable because of 
the prejudice against it and is not distinctive because it is shared by 
various other little-regarded marine and fresh-water fishes. People 
in all parts of the country will eat catfish but are opposed to dogfish. 
The name adopted was grayfish, which is descriptive, not preoccupied, 
and altogether unobjectionable. 

Although the authority and the funds for carrying on this work 
were not granted by Congress until the latter part of June, 1916, 
midsummer found canners in Maine and Massachusetts making 
arrangements to pack grayfish, and packing actually began in August 
under an arrangement made with the Bureau by which the fish was 
to be prepared in a stipulated manner and sold at a price not to exceed 
a certain low figure, in return for which the label was permitted to 
state that the fish was packed in accordance with the recommendation 
of the Bureau of Fisheries. Another early development was the 
selling of a limited quantity of fresh fish in the New York market, 
with the indication that demand would increase. 

The destructiveness of the grayfish and the extent to which it has 
interfered with established fisheries have caused the fishermen to look 
upon it with such aversion that it was only by the exercise of much 

ersuasion that they could be induced to catch the fish or even to 
ee ashore those caught incidentally with apparatus set for other 
fishes. An early feature of the campaign was the complete change in 
the fishermen’s attitude after they had become fully informed as to 
the Bureau’s plans; and the autumn of 1916 witnessed the extra- 
ordinary sight of New England fishermen going out especially for 
erayfish and selling their catch at remunerative prices for food. 

Although the canneries took all the grayfish they could obtain, 
when the fish withdrew from New England waters for the winter the 
season’s pack was not as large as desired by the canners or contem- 
plated by the Bureau in its publicity campaign, and in the marketing 
of the pack it soon became evident that the demand far surpassed the 
supply. The canned fish met with very ready sale, and long before 
the winter was over the entire pack was disposed of and orders con- 
tinued to arrive from all parts of the country. The goods proved to 
be not only one of the best canned products on the market but also 
one of the most economical to the consumer, who could buy at retail 
for 10 cents a can containing 14 ounces net weight of fish. 
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The limited quantity of grayfish which the canners found it possible 
to pack on the Atlantic coast having become exhausted, arrangements 
were made in December for the inauguration of grayfish canning on 
Puget Sound, where the fish are found in numbers in winter as well 
asin summer. ‘The salmon canneries of Washington are idle in win- 
ter, and the owners showed much interest in the project presented to 
them of being able to keep their plants open when they had formerly 
been unproductive. One cannery began operations ost immedi- 
ately and by March, 1917, this had been joined by two or three 
others, while four or five others had announced their intention to 
experiment with the fish with the view of entering the business if 
the industrial conditions warranted it. The entire prospective pack 
of the first concern was contracted for, and it was stated that one 
packer had been obliged to refuse an order of 20,000 cases on account 
of the scarcity of cans. A number of orders for export were received 
but were declined by the canners in deference to the Bureau’s desire 
first to satisfy the heavy domestic demand. 

In the latter months of the fiscal year the demand for grayfish con- 
tinued to increase. - Although the canned product had been known 
to the trade and public only since October, in April, 1917, it was 
known to be handled by dealers in 128 cities and towns in New York 
and Pennsylvania alone, and by May the fish was on sale by retailers 
in 30 States and the District of Columbia. 

With the return of grayfish to the coastal waters of New England 
in the spring of 1917, canning was resumed in Massachusetts, and 
there is every indication that the output for the calendar year will be 
greatly in excess of 1916 and that the fish will henceforth have a 
market for fishermen and packers. 

The Office of Home Economics of the Department of Agriculture 
has conducted experiments in feeding canned grayfish to human 
beings, and has found that 92.8 per cent of the protein is digested as 
compared with 94.5 per cent in the highest grade of Columbia River 
salmon, 93.1 per cent in fresh mackerel, and 91.9 per cent in fresh 
butterfish. Sera per cent of the fats in grayfish were digested 
as compared with 94.3 per cent in salmon, 95.4 per cent in mackerel, 
and 89.9 in butterfish. 

Karly in the fiscal year the Bureau opened negotiations with the 
fishery interests of Puget Sound regarding a campaign to increase the 
consumption of the so-called ‘‘black cod,” a fish of excellent quality 
and high food value. In anticipation of the creation of a public de- 
mand, considerable quantities were placed in the freezers in Seattle 
and Tacoma during the summer and fall. The fish is not related to 
the cod family and in the interest of accuracy it was renamed sable- 
fish, and it began to be exploited under that name in January, 1917. 
It immediately found. a ready market and moved from the cold 
storage plants so rapidly that it was determined to defer a more 
vigorous propaganda until spring, when it could be caught in larger 
numbers. In April, display cards and other advertising matter were 
issued and its excellent qualities were called to the attention of the 
public through the newspaper and magazine press. As a result, 
upwards of 2,000,000 pounds of the frozen fish and 1,304,000 pounds 
in the fresh state were disposed of by the dealers by June 30, and 
reports at that time indicated that 1t was being landed in larger 
quantities by the fishermen of the Pacific Coast States and that a 


48 REPORT OF THE COMMISSIONER OF FISHERIES. 


considerable fishery was developing in Alaska. The sablefish is 
abundant along the entire Pacific coast north of San Francisco, and 
itis believed that it is destined to afford a very important food supply 
to the country. 

A similar undertaking in respect to the burbot was inaugurated 
about the time of the opening of the Great Lakes fisheries in April. 
The burbot, which is a fresh-water member of the cod family, is an 
abundant fish of the large bodies of water of the northern part of the 
United States, and not only has been neglected as a food resource 
but on account of its predaceous habits is destructive of other food 
fishes. Effective cooperation was established with a number of 
the principal wholesale fish dealers at Great Lakes ports, and about 
500,000 pounds of burbot were marketed by them between April 1 
and June 30. This fish is generally sold skinned, eviscerated, and 
headless; and as the price is low it affords an economical food 
supply of good quality. 

Experiments in smoking various species of fresh-water fish, begun 
at the Fairport station some two years ago, have yielded interesting 
results. The bowfin or grindle, which is usually regarded as practi- 
cally worthless, has been found to yield a very superior product when 
properly smoked. Everyone who has sampled the product has tes- 
tified to the excellent texture and flavor of the meat and some pro- 
nounce it the best of smoked fish. The bowfin is generally known 
through the Mississippi Basin as dogfish or grindle. It is an abundant 
form in the Great Lakes and in sluggish waters from Minnesota and 
New York to Florida and Texas. The proper utilization of this 
species will not only add another commercial product to the market 
but will tend to reduce the relative abundance of a species which is 
most predatory upon the other fishes that are more highly valued in 
the fresh state. 


EXPLOITATION OF ALASKAN FISHERY RESOURCES. 


An innovation in the Alaska field and a contribution to food pre- 
aredness has been the comprehensive campaign inaugurated by the 
ureau to encourage the utilization of fishery products heretofore 

more or less neglected. At the same time attention has been directed 
particularly toward the packing of herring by the Scotch method, 
which heretofore has not been attempted in Alaska, all herring for 
food purposes having been preserved by the more simple Norwegian 
method. The Bureau secured the services of a recognized authority 
in the curing of Scotch herring and sent him to Alaska in the spring 
of 1917. ‘Three special assistants, graduates of the fishery school of 
the University of Washington, were employed by the Bureau to 
accompany the expert and acquire all information possible in regard 
to the improved methods. Several of the regular employees of the 
Alaska service also were detailed to learn these new methods, so as 
to be able to instruct the fishermen. 

Very gratifying results have followed this campaign, as the fishery 
interests have shown a marked interest and a desire to give practical 
effect to the Bureau’s work. The herring fishery of Alaska has not 
been developed to anything like the extent of its possibilities, and as 
a result of the interest manifested by the trade it is probable that the 
product in 1917 will be more than double that of any previous season, 
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It is believed that at least 25,000 barrels of Scotch-cured herring will 
have been prepared in Alaska in 1917, this in addition to a substantial 
pack of herring prepared in the Norwegian style. The largest pack 
of Norwegian herring heretofore made in Alaska in any one year was 
approximately 18,000 barrels. 

Efforts are being made by the Bureau’s agents to develop the use 
of other species of fishes, particularly the sablefish and atkafish. The 
latter, improperly called atka mackerel, is excellent when salted like 
mackerel. It is abundant in parts of Alaska but is entirely unknown 
in the markets. 

MARKETING CARP ALIVE. 


The carp is generally marketed fresh, smoked, or alive, the principal 
markets being in the large cities in the East which have a foreign 
population. As a result of various inquiries regarding the feasibility 
of shipping carp alive from Pacific Coast States to New York City and 
other eastern points, the Bureau conducted a brief investigation of 
the methods employed in handling this product. Normally two car- 
loads of carp are shipped each week into New York City, principally 
from Port Clinton or Sandusky, Ohio, occasionally from other points 
in the Great Lakes and upper Mississippi Valley region. 

The fish are transferred from the nets to large live cars and towed 
to the shipping point or to retaining ponds to be held for shipment 
later. Those held in ponds are fed regularly on grain to fatten and 
harden them. At the point of shipment, the carp are transferred to 
tanks in the cars, which are usually old baggage cars. Each car is 
equipped with 8 to 10 galvanized-iron tanks arranged along the sides 
with a passageway about 2 feet wide running through the center. The 
space under the passageway serves to hold ice in which the fish which 

ie in transit are iced. 

The tanks are about 3 feet wide, 3 feet deep, and 8 to 10 feet long, 
heavily reinforced with strips of angle iron. A strip of metal about 
8 inches wide extends inward from the upper edge to keep the water 
from sloshing out and the fish from jumping out. When the car is 
in motion the balance of the opening is covered with a solid cover. 
Running lengthwise along the bottom of the tanks are one-half-inch 
galvanized-iron pipes, perforated at intervals of about 4 inches along 
the upper side with very small, uniform-sized openings for aeration. 
A wire grating covers these pipes. When the car is stationary or 
moving slowly, air is passed through the pipes by a pump operated 
by a set of storage batteries, which are recharged while the car is in 
motion by a belt attached to the car axle. When the car is moving 
more rapidly, a floor pump, connected directly with the axle of the 
car furnishes the necessary power. In warm weather the air, before 
entering the tanks, is cooled by passing through a set of coils sur- 
' rounded with ice. In transit the constant attention of a skilled 
attendant is required to care for machinery and fish. 

The amount of fish which can be transported with reasonable safety 
depends upon prevailing conditions of temperature and distance, 
varying from about 8,000 to 20,000 pounds. 

At the terminus, the fish are transferred to tanks on automobile 
trucks and delivered to the retailers, who have tanks with running 
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water for keeping the fish alive. In the live-carp trade, fish weigh- 
ing from 2 to 3 pounds are preferred. In the fresh (dead) carp trade, 
fish weighing from 3 to 5 pounds, and for smoking still larger fish, 
are preferred. 


DEVELOPMENT OF AQUATIC SOURCES OF LEATHER. 


There is a growing scarcity of mammal hides used in the manufac- 
ture of leather. The fishermen have no established market for fish- 
skins. A small demand for certain fishskins for special purposes 
exists, but difficulty is experienced by those using these products to 
get in touch with sources of supply. These facts have led the 
Bureau to investigate the possibilities of making satisfactory leathers 
from fishskins and establishing a market for these products. The 
tasks confronting it are to induce tanners to develop processes suitable 
for converting fishskins into high-grade leathers and thus create a 
market for the raw hides, to instruct the fishermen in preparing the 
hides properly for the tanner, to encourage them to save and market 
the skins, to ascertain to what uses the leathers are best suited, and 
to determine the extent and sources of demand for fishskins for other 
purposes. 

The Bureau has distributed several hundred skins of sharks and 
other fishes, including cod, hake, grouper, gar, ray, catfish, and wolf- 
fish, among tanners i experimentation. A number of tanners are 
interested in the project and are developing processes capable of pro- 
ducing some very creditable leathers. The larger samples have been 
submitted to the Bureau of Standards for testing as to tensile strength. 
The average tensile strength of one of the shark skins examined was 
3,479 pounds per square inch. Such data are being used for com- 
parison with other leathers. Of the skins tanned, those of the various 
sharks are the most promising. 

Present methods of skinning sharks are slow and tedious. Special 
instruments have been made and are being tried out for the purpose 
of overcoming these difficulties. Instructions have been furnished 
fishermen regarding the curing and packing of skins for shipment, 
and the names of tanners desirous of obtaining raw materials have 
been supplied. 

Formerly large quantities of shark skins, cleaned but not tanned, 
were used for polishing wood, ivory, and the like. Because of the 
roughness, hardness, and durability of the outer surface, they were 
especially serviceable for this purpose. Although sandpaper and 
emery preparations have largely replaced such materials, there is 
still a small demand among cabinetmakers for certain of these hides. 
It remains to ascertain what hides are best suited to the needs of the 
various trades and arrange for supplies of these materials. In the 
past, shark-skin leathers have been used to a very limited extent for 
various ornamental and novelty purposes. The results of experi- 
ments recently made in the tannin a4 these skins indicate that they 
can be used on a commercial basis for bag, belt, and similar purposes, 
and this information is being brought to the attention of manufac- 
turers of such articles. The Bureau is also endeavoring to ascertain 
whether an industry can be built up which will utilize the skins of 
smaller fishes, such as cod, hake, grouper, burbot, rays, catfish, etc., 
on a commercial basis. These and other problems have received 
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attention, and those obstructive to the development of the industry 
are being solved. 

Congress, passed an act, approved June 12, 1917, authorizing the 
Bureau to conduct a careful investigation in this field. This act car- 
ried an appropriation of $10,000 to enable the Bureau of Fisheries, 
in cooperation with the Bureau of Standards, to develop new aquatic 
sources of supply of leather. 


PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 
GENERAL REVIEW OF OPERATIONS. 


Conspicuous success and progress have characterized the year’s work 
in fish culture. While the output of several of the important species 
was less than the average in recent years, the aggregate output was 
larger than in any previous year, the increase over 1916 being some- 
what more than 6 per cent. Among the fishes produced in about the 
same numbers as in 1916 were shad, whitefish, silver salmon, chum 
salmon, rainbow trout, and brook trout. Species whose output was 
smaller were chinook salmon, sockeye salmon, grayling, smelt, black 
bass, pike perch, yellow perch, white perch, cod, and lobster. In- 
creased production was secured in the case of catfish, buffalofish, silver 
salmon, humpback salmon, steelhead salmon, Atlantic salmon, land- 
locked salmon, lake trout, striped bass, pollock, and winter flounder. 
The somewhat detailed discussion which follows shows the reasons 
for the gains and losses in the different fields. The total output was 
5,158,963 ,295, compared with 4,847,262,565 in 1916. 

Following is a summarized table showing the number of fish eggs 
and fish distributed by the Bureau in the past year. Most of the 
eggs herein noted were transferred to various State hatcheries. 


52 


REPORT OF THE COMMISSIONER OF FISHERIES. 


SuMMARY, BY SPECIES, OF THE DISTRIBUTION OF FIsH AND FisH Eaas DurRING THE 
Fiscat YEAR 1917. 


Species. 


Riverherring : 0222 cuasehos: seas | ele ere 
Wihitensh). 2e,. vctesueoe ac meeemnaase as cael 
Lake herring (cisco). -. - 
Blueback salmon. . 
Chinook salmon... - 
Chum salmon...... 
Humpback salmon. 
Silver salmon. ....- 
Steelhead salmon. . 
Atlantic salmon.....-. 

Landlocked salmon. - -- 
RAIN DOW, ULOWb == sece- roe eee cee es © ee 
Blackspotted trout... 2.55/22. 5.2 5522-4-21 
och Wevenitouta...-mae=e lta colt arrose hoe 
Wakciuroe mates cer ~ one eea see eee tate watts 


eater sel eS 


IPIKBANG PICKCTel st. eee once ae eee eee 
HreshwaLer GraMl i.) eek, se -chp terete eee e 
(Crap PICSS seem eaee ans cher sof cep eecineen eee 
Largemouth black bass:........24..5//22-21.21 
Smallmouth: black bass. -/.-...--.-2-31.....- 


BSS. \in'= opin «vice bh hp e bem -aij-p- sae pt es 


Miscellaneous fiShesee.sesssucescee eee ees 
TODStOR Sse Lae eae ees ae ae ee 


531, 000 
1, 454, 200 
1, 630, 000 
"35,332, 000° 
935, 600 


318, 939, 100 


331, 610, 000 
82,550, 000 
75, 038, 525 
16, 404, 404 


33, 395, 155 
5, 972, 495 


174, 097, 500 
175, 421, 000 
32) 625, 000 


2} 341, 000 
000 


110, 260, 000 


4,757, 908, 782 


Fingerlings, 
yearlings, 
and adults. 


4,251, 289 
605, 407 
207, 898 


5, 793, 953 
27,065, 581 
7,014, 580 
7, 449, 030 
4) 662, 960 
2,061, 709 
887 

177, 635 
2,574,942 
2, 683, 900 
25, 860 

3, 698, 158 
7, 868, 932 


82,115, 411 


Total. 


~ 


eeae 
S885 


~ 


mint 
Zonsvesces 
oo 
S 


Pe PN HOPrwns 


iw) 
— 
So 
oo 


2,670, 513 
387,013,374 


237, 788, 648 
1, 474,096, 000 


110, 265, 400 


5, 158, 963, 293 


The foregoing output may be conveniently classified on the follow- 
ing geographic basis, which agrees quite closely with the general 
character of the operations of the hatcheries: 


Marine species of the Atlantic coasts ...0.4 2. 222-¢ sche theg-Skbewers 3, 646, 827, 048 
Migratory species of the Atlantic coast.......~-.----6s--2<--c-nccee 333, 322, 576 
Pishes or the treat baker oe) 3. et ais «en ee eee aes see cen ae 926, 201, 687 
Mucratory fished a: ine" acme eganter ses... 25 0-. saaeee secon ee sree 206, 173, 456 
Hishes of the interior waters {122 Gace eek a ee 46, 438, 526 
Detalles tvs id tiga ek teen eg ens ie eC IR ee a 5, 158, 963, 293 

It is possible to record a further reduction in the unit cost of fish- 


cultural operations. Taking into consideration all expenditures 
chargeable to fish culture and fish distribution, together with the 
salaries of all employees in the fish-cultural service, the cost of fish 
produced and planted in 1917 was $114.46 per million, as against 
$117.86 in 1916, $131.65 in 1915, $146.36 in 1910, and $239 in 1905. 
This record is noteworthy in view of the increased cost of all supplies, 
materials, and temporary labor, and indicates increased efficiency and 
economy. 
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HATCHERIES 
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OPERATED. 


During the year the Bureau operated 55 regularly established 


hatcheries, 


19 subhatcheries, and 74 egg-collecting stations. The 


stations in alphabetical order, with the subsidiary stations there- 
under, the period of operations, and the species handled, are shown 


in the following table: 


FisH-CuLTuRAL STATIONS OPERATED DURING THE FiscaAL YEAR 1917. 


Designation. 


Period of operation. 


Afognak, Alaska........-- 
Seal Harbor, Alaska 


Uganak, Meter 2 — ALO aay do. 

Vea Dr tie (AC G72 4 | ie ade Sie ely peo 
Battle Creek, Cal.............- December-April......-...- 
HOM DLOOK, Cale see coc de January—May..........-.-- 
Mill Creek, Cal December-April.......-... 

Baker Lake, Wash :....2-_-.-2---<] mmtire year. ..-...0..-.-.-. 
IBIFGSv16w, Wash--. 2 .5ccn-cs|as aes GLa Re raph de a te eh a 
BTINHOOUNV GSi cote es aes on | ences doriisenses sshossenes se 
Barrington, Wash............. April-Junes.- 52-8. sa0a2- 
Duckabush, Wash............. Ochoper—June- 2222. toe 
Ilabott Creek, Wash..........]....- DO ee see aaneseeen as 
CanlCeno, Wasleswe Lessee eke HNGine Vea eo voecsemee na. 
MINA ASI Ac Seicccls <. cee aaeena eee Uemeweses! 
Pitan Wasi ie. om.tscaicrsa2MWe sc. GBs onncue eee se 

Boothbay Harbor, 3 1 eee Seal ee (1 | Oat te Aen ean ade Ae 


Portland Meversstosccscact ake July—October, bree etee Ms 


Bozeman, foes a Entire year.........- 
Odell Creek, Mont.............] March-May.. Dery 
Meadow Creek, Mont..........]..--- GO eee a ees anes 


Yellowstone, Wyo..........-... 


Clear Creek, NOs cote lose Oe eats cee eee 
Columbine break. WiyOes tons. (9 Xa pea ea a fl ts 
Cub Creek, WY0--.--2--- Lays cl wae! 5 OTS ae een 
Lake Camp, Wyo.. SSR 6 0 lay eee tl eae ae 
Pelican Creek, Wyo.. ere mete s leisistae Otte ea scber weet o 
IrvansiP Oldte MU ono yc ote aaa March-May.-J.. <.s..--5= 
Cape Vincent, N.Y. ois sis... IByiGinG Roar: . 208 - besos ae 


Species handled. 


Blueback and humpback salmons. 
bl ae salmon. 


5 Brodk ‘and rainbow trouts, chinook 


salmon. 

Chinook salmon. 

Chinook and silver salmons, rainbow 
trout. 

Chinook salmon. 

Blueback, chinook, silver, and steelhead 
salmons. 

Blueback, chum, humpback, silver, and 
steelhead salmon. 

Chum and silver salmons, steelhead 
salmon. 

Chum and silver salmons. 

Chinook, chum, humpback, silver, and 
steelhead salmons. 

Chinook and chum salmons. 

Chum, humpback, silver and steelhead 
salmons. 

Blueback, chinook, and silver salmons. 

Silver and steelhead salmons. 

Flounder, pollock, lobster. 

Lobster. 

-| Blackspotted, brook, rainbow, and lake 
trouts, steelhead salmon, grayling. 

Grayling. 

Grayling and rainbow trout. 

Blackspotted trout. 


es Shad oud yellow perch. 


Brook, lake, and rainbow trouts, lake 
herring, landlocked salmon, pike, and 
yellow perches, whitefish. 


Chaumonty Ne Viss-Soc0 222. November and December.| Whitefish. 
GallooIsland, N. Y........... October-November. .....-| Lake trout. 
Grassy Bay, rT eile leh ae Maye See area Yellow perch. 
Henderson ed INGE Yc su ear ena ad Da Mee Lake herring. 
Ogdensburg, N. Y............-| April-M et eee see EL eke pereh: 
Pigeon Island, N. Y..........-. Gutober- Novatibae. get ae Lake trout. 
Old Forge, N. Viger ...| November.....- ..--| Whitefish, 
So0us Pom. Naive. al November-December....- Lake herring. 
Stony Island, NAY etn tne SI NOVONLDOD= <i sc 280: te 2 Lake trout. 
Three Mile Bay, ING PY. ee ee November-December..-.-- Lake herring and whitefish. 
Upper Saranac, N. Y.......-..| November......-.......... Whitefish. 
Central Station, Washington, D.C_| Entire year........--...-.-| Shad, pike, and yellow perches. 
Clackamas, Oreg Ree Oye lee ae WARS EY CVC Sat erie Lena ave need Bee Brook and rainbow trouts, steelhead, 
chinook, and silver salmons. 
Applegate, Oreg............... Apri wun est cea ase ee cir Chinook, silver, and steelhead salmons. 
Big White Salmon, Wash...-- December-March.. .| Chinook salmon. 
Snake River, Oreg..... Ociiber oy tes _ Do. 
Little White suimon Wash...| J uly—May........-....-..--| Chinook and chum salmons. 
Rogue River, Oreg...........-- INWBING' VGal 85. ceesacis= ase Blackspotted trout, chinook, steelhead, 
and silver salmons. 
WipperClackantas ‘Orer 22. ce 200s a. am eee pice 22 nie Chinook, steelhead, and silver salmons. 
Willamette River, weiss Biheaiee J uly SiG SUNOS een ns iccig Shad. 
Cold Springs, Ga......... .-.---| Entire year.. ..-----| Bass, catfish, sunfish. 
Mailltown, Ga. - f= csiete- ese e Misiyi te ce een cre sciotinia oh cen aie Bass. t 
Craig Brook, PE calaaal iat TRING VOaRece ssc. k ee ana Atlantic, humpback, and landlocked 
; salmons, brook trout. 
POLO MATTE So rere = sie sce cee | cia 00 ai ati RR Brook and lake trouts, pike perch, white- 
fish, steelhead salmon. 
Grand Marais, Minn..........- Oetober—-December......-- Lake trout, whitefish. 
Susie Island, Minn.............1 November.........-..,--.-1 Lake trout. 
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Fisu-CuLturAL STATIONS OPERATED DurRinG THE FiscaL YEAR 1917—Continued. 


Designation. Period of operation. 


Weemton, NAGI isc. - 7 esac Entire year........-.------ 
Weldon, N. C....... -+=4))Appril-Maye . Spa -- 22-52 
Herwim Peni... 4... 20 2..232..2.- | Entirelyear.-s2-.---s.----- 


WairnOnt OW Aste s- a <s-es<ecinnsere| acme Os 3. a eeeceewics ce eeae 
Black River, Ark.......------- October-December... .---- 


Cumberland River, Ky........| November-December. . .-. 


Lake Cooper, Dl.............-- August-December.....-.-- 
Lake Pepin, Minn............ September-November..... 
Gloucester.) Mass) os 2.2.22 —0- = Mine Yost scccece sy 
Green bakeries on o.com hima OO See toe eee ta aeis ee 
Grand Lake Stream, Me...... September-June.........- 
FROMION MAING. 2 oes steis ccie s oemis ce NGne VEGre oc) soe ete aan 
é 
iba (Grosse. WSs o. a. Aescncnsan amon ee ULB RISB mero cer coe anece 
Mexd vine COW: =. 2c. nm< 6 sos 9 < -masltoae GO jeune cee cane coe toae 
Antero Lake, Colo............ 2 gO 1 Fh ee a 
Crystal Lake, alas See es Wovenmer Ae tne eer ase 
Englebrecht Lake, Colo.......| October-November. ...--- 
Hoselkuss Lake, Colo then Stes ODeyetoaasd eden stoner 
Musgrove Lake, Colo phees Spay ny || 2 tat (010 hae te Dos oe ea nse 
Northfield Lake* Golo: clear GONE ee eee ase 
Smith Ponds, Sula ee (Gl a fegeg AB WRB A eh 9a 2 A eek oe 
Turquoise Lake ee BE nee ae (0) ERS po ee eae yee 
Uneva Lakes Colos. oo. 2 . -aalnen= 4 ‘oleae SSS ete Jak 
Woodland Park Tare. Colos coibasee a I pecan dat 3h ya acre 
Seven Lakes, Colo..........-.- Suiiie Sh eee SSR oe ease ert 
TUOUE VINE SKY cine crests ctcice nse ciccige HONTINESVCAT «oo 500 eae 
Mammoth Spring, Ark..........-.-]----- (3 LR ater Rese 
Krier -Pomt) Miss22 se c.cc<=ee)- July-December. .......--.- 


Emtine years. ttc. eee 


August-December.. ..-.--- 

North McGregor, Iowa....-..--|----- Dee een ee oe 
Galena. Wis.) So. cece sehen oss Wovembery 2222.2 /cenna-e 
Nashua Ni iH. coc So cue enee ingine years: a s4eeee oe 
Neosho; Mo. Sates se cates Set eeeleee ac ES me ee Se 
Northville MoCh eno cree ees 6 Deena ace Seg TNS 
AT penis eMiio hs 8 oi o55 2) eee 8 ANSELM ee eee 
Bay City, i Ea efi lag ats 2 (irl Spt a Me ieee gee 3 
Bay Port che ene see INGyvemiber: <2 .5b cc tos 
Brevort, Miche ooo ete se ne Oe oo. caus co woae eae 


Charity Island, Mich*: Yer ss. 
Charlevoix, Sigh. 21 ae 
Cheboygan, Mirch ees nee ae 
Detour, neh? sak oy Nereis 
Detroit, MIGHS eee ee eee 
Fairport, Werehre ee ee eeees 
Frankfort, TG PERE ene 


Isle Royale, Blghaes ses ae 
Keystone 1 Pe Se aa 
Leland, Mich...............-. 
Manistique, Mich. F 
Marquette, "i es IS 
Monroe, Mich..... Jt ee 


Dan eae November....- 
October-November Oat Aees 
“April-May, December..... 
October-November.......- 


Species handled. 


Black bass, shad, surifish, white perch. . 

Striped bass. 

Sa and rainbow trout, black bass, 

oe sunfish, rock bass. 

Black bass, buffalofish, carp, catfish, 
crappie, drum, ickerel, pike, perch. 
Black bass, buffalofish, carp, catfish, 
crappie, pike perch, sunfish, suckers. 

Black bass, crappie, sunfish. 

Black bass, buffalofish, carp, catfish, 
ore ie, pickerel, sunfish, pike and 

ow perches. 

B ae bass, buffalofish, carp, catfish, 
crappie, pickerel, pike perch, sunfish} 
yellow perch. 

Butterfish, cod, flounder, haddock, 
lobster, mackerel, pollock. 

Brook trout, steelhead, landlocked, and 
humpback salmons, smelt. 

Landlocked salmon. 

Black bass, buffalofish, catfish, carp, 

ceapeis, drum, pike, rock bass, sunfish, 

yellow and pike perches, brook and 
rainbow trouts. 

Black bass, buffalofish, carp, catfish, 
brook trout, crappie, drum, pike, pike 
perch, rock ‘bass, sunfish, yel ow perch, 

Blackspotted, brook, rainbow, and lake 
trouts, grayling. 

Rainbow trout. 

Brook trout. 


Blackspotted trout. 

Black bass, crappie, pike perch, rock 
hms sunfish, chinook salmon, rainbow 
rou 

Black bass, catfish, rock bass, sunfish. 

Black bass, buffalofish, carp, catfish 
crappie, rock bass, sunfish. 

Brook and rainbow trouts, rock bass, 
smallmouth bass. 

Black bass, buffalofish, carp, catfish, 
crappie, drum, pike, sunfish, warmouth 


bass, white bass, ellow perch. 
Black’ bass, buffa ofish, ee catfish, 
SeAbpie, pike, rock bass, s sh, yellow 


pere 

Black bass, buffalofish, carp, drum, pike, 
river herring, s sunfish, warmouth ass, 
yellow perch. 

Brook, lake, and rainbow trouts, small- 
mouth bass. 

Black bass, crappie, rainbow trout, rock 
bass, sunfish, yellow perch. 

Brook? lake, and rainbow trouts, small- 
mouth bass. 

Lake trout, whitefish. 

Pike perch. 

Whitefish. 


Lake trout, whitefish. 
ec trout. 


Pike yuerdh, whitefish. 
Lake trout. . 
Do. 


Do. 
Lake trout, whitefish. 
Lake trout. 
Lake trout, whitefish. 
Lake trout. 


Do. 
Pike perch. 
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FisH-CunTurAL STATIONS OPERATED DuRING THE FiscAL YEAR 1917—Continued. 


Designation. 


Northville, Mich.—Continued. 


Munising, Mich 


Period of operation. 


October-November........ 


Munoscong, Mich. .........--- RED EEE SuePet oc antec ced 
Naubinway, Mieh.-........... October-November. ....-. 
Northport, SG fan pl pete Oe Sais atta 5 ays ais o 5% 
Ontonagon, Mich.............]--.-- col taps Ga kes See ey 8 
Bi: dienace \Mighn 522 2228s |. a (6 fe ee eee pane 
Bt. James, Moreh ty. SS. cae sse CAT DE ae ie Se pace 
St. Jospph,) Mieh: +232 20 -)-/42)- as: GOcp igs zsgsletssictady 
South Manitou, Mich.......-. December s2-2-.5 5. -.-- pe 
Port Lookout, Miah oft s iy Quieres s WO 


Orangeburg, S. C 
Branchville, S. C 
Jacksonboro, §. C 

Putin Bay, Ohio 
Middle Bass, Ohio 


North Bass, Ohio 
Port Clinton, Ohio 
Toledo, Ohio 
Quincy, / PE ts. i. 5. 


St. Johnsbury, Vt 


Darling Pond, Vt 
Holden, Vt 


Lake Mitchell, Vt 
Swanton, Vt 


Berkshire, Mass. 
San Marcos, Tex... 
Saratoga, Wyo 


Spearfish, 8. Dak 


srupelo; MASS. <2 2.---. <6 


White Sulphur Springs, W. 


Yes Bay, Alaska 
Smeaton Bay, Alaska 


BMETONvealy, 528 Je = ce o's 

March-April 

Capa es 25-5 -b S34: 2 i933 

Entire year 

April, November — De- 
cember. 


Waves 


July-December 
Entire year 


September—December 
April-May 
Entire year 


Species handled. 


Lake trout. 
Pike perch. 
Whitefish. 
Lake trout, whitefish. 
Lake trout. 
Lake trout, whitefish. 
Lake trout. 

Do. 
Whitefish. 

Do. 
Black bass, sunfish. 
Shad. 

Do. 
Lake trout, whitefish, pike, perch. 
Pike perch, whitefish. 


Do. 
Do. 


Do. 

Black bass, buffalofish, catfish, crappie, 
pike perch, rock bass, sunfish, yellow 

ass, yellow perch. 

Brook, lake, rainbow, and sunapee trouts, 
landlocked and steelhead salmons, yel- 
low perch. ; 

Brook trout. 

Brook, lake, and rainbow trouts, steel- 
head and landlocked salmons. 

Brook trout. 


.-| Pike and yellow perches. 

.-| Brook trout. 

.-| Black bass, crappie, rock bass, sunfish. 
.| Blackspotted, 


brook, and rainbow 
trouts, steelhead salmon. 

Brook, blackspotted, lake, rainbow, and 
Loch Leven trouts. 

Black bass, catfish, crappie, sunfish. 

Brook and rainbow trouts, black bass, 
sunfish. 


| Cod, flounder, mackerel. 


Flounder. 
Do. 
Do. 
Black bass, brook and rainbow trouts, 
rock bass, sunfish. 
elnebad salmon. 
0. 


Barly in the fiscal year an additional hatchery was added to the 
number already in operation, through the acceptance of a donation 
by Mrs. Mary A. Scully of a trout-hatching plant which had been 
constructed and successfully operated as a private venture for some 

ears by her husband, the late John S. Scully, of Massachusetts. 
his property consists of about 135 acres of land in the heart of the 
Berkshire Hills, some 7 miles from Great Barrington, Mass., with 
the ponds and buildings required for a complete trout hatchery. 


A joint resolution of 


ongress, authorizing the Secretary of Com- 
merce to accept the gift on behalf of the Government was signed 
by the President on July 28, 1916, and shortly thereafter the Bureau 
instituted active trout operations with the stock of fish included as 
a part of the donation. 


DISTRIBUTION OF THE HATCHERY OUTPUT. 


The output of the hatcheries, planted under favorable conditions 


and in well-considered places, reached every State and Alaska. 


The 


commercial fishes were distributed for the most part in local waters, 


e 
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on the initiative of the Bureau and under the immediate direction 
of the various station superintendents. The fishes adapted for the 
minor interior waters were largely planted on applications from 
States, clubs, associations, and mdividuals bearing the indorsement 
of Senators or Representatives. 

In the course of the year the fish-distributing cars traveled a 
total of 138,717 miles, the paid transportation amounting to 122,778 
miles. Although the output of fish was larger than ever before, a 
material reduction in distribution expenses by messengers was 
effected, through the systematic planning of the work with the view 
of supplying all species without covering the same territory twice. 
By this means the messenger travel of 645,721 miles in 1916 was 
reduced to 554,597 miles in 1917. The average cost per mile for 
movement of the Bureau’s cars, based on data compiled for the 
fiscal year 1916, was $0.144, including fares of the.car crews. 

A new fish transportation car, for which Congress had provided . 
an appropriation of $20,000, was completed and put in commission 
shortly after July 1, 1916. This car is of steel construction through- 
out except for the doors and windows, and is equipped for carrying 
140 cans of, fish. Its use has greatly facilitated the distribution 
work, as it carries a load almost 50 per cent larger than the old cars. 

Small shipments of eggs have been made to foreign countries, in 
response to official requests. Thus, there were forwarded to Canada 
96,000 rainbow-trout eggs and to Japan 100,000 brook-trout eggs 
and 101,000 rainbow-trout eggs. To the Canal Zone there were sent 
2,750 fingerling, black bass, catfish, rock bass, and sunfish, at the 
request of the canal administration. 

detailed statement of the distribution and planting of fish is 
published separately as a part of this report, and is available for 
gratuitous distribution. This statement shows by States and local- 
ities the number and age of fish of each species distributed during the 
year. 
PROPAGATION OF THE PACIFIC SALMONS. 


The run of both red and humpback salmons in the vicinity of the 
Afognak station was the largest that has occurred in that region since 
the year of the eruption of Mount Katmai in 1912. In connection 
with the run of the former species, it is noteworthy that Litnik Lake 
was the only point in the ash belt where any number of redfish were 
noticeable, and nearly all the other lakes which they frequented before 
the eruption were barren. Whether this run, consisting of indi- 
viduals of an inferior size, was affected by remote influences or was 
in part or altogether the result of the hatchery plantings is conjectural. 

Collections of red-salmon eggs extending from July 26 to October 
18 amounted to 22,424,000, oF which 4,678,000 were taken at Seal 
Bay and 692,000 at Uganak Bay. To these acquisitions was added 
a gift of 1,016,000 eyed eggs from the Karluk hatchery of the Alaska 
Packers Association. Some of the later eggs were more than seven 
months in process of hatching, due to the fact that the water tem- 

erature remained around 383° F. until after the middle of April, fol- 
owing a very severe winter. Fry began taking food late in April, 
and 8,871,000 were on hand at the end of the fiscal year after 
10,296,000 had been liberated. Freshened salt salmon, a by-product 
of spawning operations, was fed with satisfactory results. Its prepa- 
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ration consisted in soaking in running water for 24 hours, removing 
skin and bones, and grinding. It was next placed in boiling water, 
which caused the flesh to granulate, and was then reground. When 
granulated by the boiling-water treatment a greater proportion is 
eaten, whereas when the raw flesh is reduced to a fine state by the 
second grinding a large part, in the form of a milky fluid, is lost when 
put into the water. The fry are fed from six to eight weeks, and 
released only when it becomes necessary to provide feeding space for 
more recent hatchings. 

At Litnik Lake 25,310,000 humpback-salmon eggs were collected 
between August 11 and September 11. At Seal Bay 3,010,000 of this 
species were obtained and more were in sight, but collecting had to 
be discontinued in order to reserve space for redfish cag. At Uganak 
Bay when 10,730,000 had been taken all space was filled and collec- 
tions were necessarily suspended. Late in October all these eggs were 
transferred from the field stations to Afognak hatchery and the aux- 
iliaries were closed. In the course of the season, a transfer of 
16,000,000 humpback-salmon eggs was made to Seattle, Wash., half 
of them being destined to Puget Sound stations and half to stations 
in Maine. The 19,343,000 humpback fry produced at Afognak were 
held as long as possible, but owing to lack of room it was necessary 
to plant them ig to sac absorption. Most of them were released 
in the river below the lake and were widely scattered so that they 
might settle in crevices between the rocks covering the river bed. 

Although the run of red salmon in the vicinity of Yes Bay station 
was commercially far below that of the preceding year, a good col- 
lection of eggs was made. Although the number secured was not as 
large as in the previous year, when 72,000,000 were taken, the figures 
of the average year were surpassed by several millions. 

While facilities for rearing were limited, more than 800,000 finger- 
lings were produced and liberated in the course of the season and 
785,500 were being held at the end of the fiscal year. From 58,000,000 
eggs collected, mainly in September, 49,600,000 fry were liberated, 
and 2,000,000 eyed eggs were supplied to the Oregon State hatchery 
at Bonneville. The salt-solution process was employed for the re- 
moval of dead eggs. 

The combined output of fingerling salmon from the Washington 
stations was above 37,000,000, while upward of 3,000,000 additional, 
in process of rearmg, were carried over into the new fiscal year. 
Steelhead fingerlings released numbered nearly 4,000,000. Egg col- 
lections at these stations were generally successful, though diminished 
because of the off yearfor humpback salmon. A feature at Birdsview 
station was the taking of 38,000 humpback-salmon eggs. This species 
has heretofore visited these waters only every second year, and this 
appearance in Grandy Creek can not be regarded otherwise than the 
result of the Bureau’s effort to establish an annual run by the transfer 
of eggs from Alaska. Conditions were most unfavorable during the 
humpback run, Grandy Creek being at a low stage, and the water 
spread out over the wide gravelly bar at the creek’s mouth, making 
it difficult for fish to enter. No eggs were taken at any other Wash- 
ington station, although fishermen, noting their off-year appearance, 
made reports from various places which indicated the taking of quite 
anumber. Alaska humpback fry, the product of 4,000,000 eggs, were 
again introduced in this stream, The same conditions that hampered 


. 
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the entrance of humpbacks into the creek prevailed during the sockeye 

run, otherwise larger results would undoubtedly have been recorded. 

In the spring, several sockeye salmon, from 6 to 10 inches in length, 

were taken in the creek. Another shipment of 225,000 eggs was sent 

aay enaaule station in order to continue the plantings in Puget 
ound. 

Low water curtailed the chinook-egg collections in the Puget Sound 
region, but hatching results were good, the fry taking food more read- 
ily and developing more rapidly than any otherspecies. ‘The steelhead 
run was late, but nearly as many eggs were collected as last year, and 
over a million were transferred to Maine and other points eastward. 
The take of silver-salmon eggs was 2,000,000 in excess of last year. 

-At Baker Lake the sockeye-egg collections numbered 5,445,000, sur- 
passing the previous year by 2,000,000. An unusual occurrence was 
the fact that about 22 per cent of the eggs could not be fertilized, 
though the fry resulting from the fertile ones were normal. The 
silver-salmon eggs were infertile to a somewhat greater extent. A 
battery of troughs was set up outside the hatchery for the rearing 
of fry. All fish were fed to some extent prior to releasing them. 
All chum and silver salmon fry at Darrington station were reared to 
the feeding stage. There was an increase in the aggregate egg col- 
lections of chinook, chum, silver and steelhead salmons at Tilabot 
Creek station, but at Day Creek a falling off occurred. All eggs at 
the latter point were transferred to Birdsview for hatching. At 
Sultan station a washout reduced the egg collections. All fry at this 
point were fed prior to release. A slough pond, 150 by 4 feet in area 
and 14 feet deep, was constructed, and used with excellent results 
for holding and feeding young fish. 

At Duckabush station there was an unusually small run of chum 
salmon, and as trouble was experienced from log jams, at least half 
the run of chum and all the silver salmons escaped capture. At 
Brinnon station, though conditions were like those at Duckabush, 
increased collections of silver and chinook salmons eggs were made, 
despite the fact that unlawful purse-seine fishing was conducted 
below, for which some of the fishermen were convicted by State 
authorities. Most of the steelhead run at this station escaped when 
the rack was washed out in May or when log jams prevented fishing. 
The work at the Duckabush and Quilcene stations was greatly facili- 
tated by the purchase of two motor trucks during the aan part of 
the fiscal year. 

An interesting item in connection with the work at this field was the 
result attained from feeding in the so-called slough pond, an arm of 
the Walcotts Slough, which was screened to oda enemy fish. 
All the salmon fry hatched at Brinnon, and the younger specimens 
of fish forwarded from Duckabush and Quilcene, were placed in this 
pond and fed regularly. They made a rapid growth and the losses 
were slight. They were allowed to pass out at will, the meshes of 
the screen being ree enough to permit their escape. The chum 
salmon left the slough at the end of four or five weeks, although they 
had in almost every case been fed for about the same length of time 
in troughs or cement ponds before their transfer to the slough. The 
chinook and silver salmons remained for a longer period and left 
the slough in a body. 
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At Quilcene station the collections of all species except humpback 
were larger than last year, a noticeable increase being in steelheads, 
which numbered 420,000 as against 45,000 in the previous year. 
Good success was attained in hatching, the fry losses were normal, and 
all young were fed and planted as advanced fry or fingerlings. Two 
million humpback eggs from Afognak station, Alaska, hatched well, 
and the young were reared to fingerling size before liberation. 

A power machine for grinding fish food was installed at Birdsview 
and a motor truck was acquired, and both appliances effected import- 
ant economies in time and labor. The shore of Grandy Creek was 
protected by a plank wall for as Taare and to prevent the 
flooding of the station grounds. At Illabot and Day Creeks the 
battery shelters were inclosed with rough-board siding for the 
exclusion of snow and wind, and at the former a heating coil was 
installed, its hot-water discharge entering the hatchery supply 
flume, with the object of preventing freezing and water stoppage. 
At Sultan the open end of the hatchery was boarded in, 11 new 
troughs and fittings were added, and an earth rearing-pond was 
constructed. 

The Quinault, Wash., substation is located on one of the most 
important blueback-salmon streams in the United States at the 

resent time, but it is unquestionably being heavily overfished. 
hile the close season.is always complied with, it consists of only 
one day each week, and as fishing operations are conducted for a 
distance of several miles up the river, it is believed the fish entering 
the streams at the beginning of a closed period do not pass beyond 
the last traps before fishing is again resumed. ‘The run of four years 
ago was extremely small and was in part responsible for the di- 
minished numbers entering the past season. While there is no way 
of definitely determining the number of fish mean 4 Quinault Lake 
in the course of a season, a very close estimate may be arrived at by 
basing it on the number taken by the Indians at the mouth of the 
river. This during the past year indicated one of the poorest seasons 
on recordin the region. The run to the upper waters was 10 days late 
owing to low water. Many fish that collected in deep holes, apparently 
waiting for a rise, were taken by seining, and most of them being 
ripe, they were stripped where caught. The spawning season began 

ovember 10, and the total egg collections amounted to 13,395,000. 
Hatching was delayed a month by cold weather and snow in the 
mountains. <A part of the young had to be released in the sac stage 
owing to lack of trough room. About 50,000 were held per trough 
until the sac was absorbed, when they were liberated down to 6,000 
and these held for fingerling production. Dead eggs were removed 
by salt solution, and with eh effectiveness that the care of the eggs 
required the time of only two men. 

About 45,000 blueback fingerlings brought over from last year 
were the product of eggs from Alaska. Of these 42,502, by actual 
count, were marked by the removal of the adipose and left ventral 
fins, and liberated in August and September. The losses from mark- 
ing were slight. 

Tt cieaticcavinaom fingerlings were observed in Quinault Lake in 
much larger numbers than in the previous two years, many thousand 
being seen feeding in schools near the surface in May and June. 
Incidental to blueback fishing, there were collected 235,000 chinook 
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eggs which produced 160,000 fry. The run of silver salmon was the 
largest since the establishment of the station and contained many 
large males, some of them weighing 25 pounds. The egg collections 
of this species numbered 2,166,000, from which 1,910,000 fry were 
hatched and distributed. Three earth ponds, each 40 by 16 feet, were 
built during the year and successfully used in erate erations. 
An addition of 25 feet was built to the east end of the hatchery, 
making it 40 by 127 feet, with capacity for 100 hatching troughs. 

In the Oregon field, the egg collections of all species for the year 
numbered 39,941,100, and the output amounted to 35,099,392 fish 
and eggs. The earlier salmon-egg collections in the Columbia Basin 
were above the average, but there was soon a diminution, because 
of the redoubled efforts of commercial fishermen, who were spurred 
on by the higher prices paid for salmon. The operations of these 
men are jeopardizing the industry. 

Through a technicality discovered in the law, Clackamas River 
was thrown open to commercial fishing after having been closed 
about eight years. This stream has heretofore been gaining each 
year, notwithstanding the strenuous fishing near its mouth and on 
the Willamette River. Unless there is relief within a reasonable 
time, it is feared that salmon fishing on the Clackamas will soon be a 
thing of the past. 

From Clackamas station a large distribution of trout was made 
throughout Washington and Oregon. An autotruck, transferred 
from Baird station, sreatly facilitated and cheapened the distribu- 
tion. Shad operations were undertaken during the early summer 
months as usual at Willamette Falls, and two new collecting fields 
were opened up—one at St. Helens, on the main channel of the 
Willamette ‘River, and one at Astoria, on Youngs River. Flood 
waters from melting snows and warm backwaters materially ham- 
pered the work, and up to the close of the fiscal year only 1,861,000 
shad ees had been secured at the three points. 

At the upper Clackamas station low water prevented satisfactory 
runs of chinook and silver salmons. Two earth ponds were built 
at this point for the alternate holding of adult fishes while ripenin 
and fry undergoing rearing. An abundant supply of water followe 
the introduction oF a new 6-Inch line. 

Collections of chinook eggs for Little White Salmon station were 
satisfactory only at first or while the Columbia River was yet closed 
to commercial fishermen. Then fishing became a handicap, reducing 
collections to about half the amount of the preceding year, or to 
17,914,000 eggs. During the long period that the Columbia River 
was at flood stage, the fish remained at the mouth of the river where 
they were captured by trolling operations of commercial fishermen. 
The intensity of these operations is evidenced by the fact that one 
concern in Astoria paid the commercial fishermen $52,000 for the 
salmon taken by that method. From stripped salmon a sufficient 
number of carcasses were preserved to meet the food requirements 
of young fish. Some of the flesh was smoked, but most of it was 
salted. In former years these fish have been discarded. During 
July and August 50,000 chinook fingerlings were marked by the 
removal of the posterior half of the dorsal fin and the left ventral fin. 
The fish averaged about 24 inches in length, and were not in the best 
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of condition. They were hatched from ‘‘fall” eggs. At this station 
20 ponds of the series planned were completed in time to be utilized 
in the rearing of chinook fry. They are patterned after the modern 
series at Quilcene station, and can he emptied, thoroughly cleansed, 
and otherwise handled at minimum expense. The most detrimental 
effect of the intensive fishing for chinook salmon on the lower Colum- 
bia River was experienced at the Big White Salmon station, very 
few fish appearing after the first two days of the run. 

At the Rogue River station, where 5,626,000 eggs of this species 

were collected, only 1,683,000 were obtained the year before. The 
run of fish was the largest ever known on that river, but only a few 
escaped the fishermen and ascended to waters in the vicinity of the 
station. These were spring run, and as no trace of a fall run reached 
the hatchery, it is probable that the greater part of the run was 
canned. The pack of two canneries at the mouth of the river ex- 
ceeded anything in the past, the passage for the fish being practically 
obstructed by the gill nets, which were installed in every favorable 
eddy. The Ament dam across Rogue River again proved a serious 
obstruction to the ascent of salmon to the hatchery, the fishway 
on the north side not being in working order, while the ladder on the 
opposite side has never been satisfactory. Steps are being taken 
by the State board of fish commissioners and local sportsmen to 
remedy these defects. While the steelhead-ege collections were 
large, they were not proportionate to the number of fish in the lower 
river. 
The first runs of fall chinook and silver salmons in Applegate 
Creek were nearly total failures so far as propagation was concerned. 
Practically all the chinook salmon were taken by commercial fisher- 
men, and the silver salmon did not make their appearance in this 
field in the usual numbers. Whether this was due to the extremely 
low temperatures or was caused by oceanic conditions is unknown. 
Collections of steelhead eggs exceeded former records, nearly 
6,750,000 being taken; and to relieve the congested conditions in 
the hatchery more than 2,000,000 were transferred to State hatch- 
eries and to points in the East. Adult fishes, captured by means 
of jumping box and trap, were held in the station ponds for ripening, 
but the excessively cold weather retarded their development and 
they accumulated to such an extent that 5,000 were on hand at one 
time. ‘This long retention caused a considerable percentage of the 
eggs to become ‘‘glassy” or ‘‘dry”’ and incapable of fertilization. 

At several of the Bureau’s Oregon stations where steelhead rearing 
operations were conducted, the State authorities cooperated in the 
work to the extent of providing funds for the feeding ‘of the steel- 
heads to the fingerling stage. This work was also actively supported 
by various anglers associations in the State. 

The output of the Baird (Cal.) station and its auxiliary stations 
for the year numbered 22,748,250 eggs, fry, and fingerling fish, over 
14,000,000 being of the iatter classification. There was no run of 
salmon in the McCloud River at Baird. The eggs hatched at this 
can were transferred from the auxiliaries, chiefly from Battle and 

ill Creeks, which furnished nearly 10,000,000 chinook eggs for 
development at Baird and the California hatchery at Sisson. Fry 
produced at Baird station numbered nearly 4,000,000, including 
67,000 brook and rainbow trouts. 
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The chinook-egg collections at Battle Creek were only fair, amount- 
ing to 14,293,000. Owing to the high temperature of the hatchery 
water supply, the fry in course of rearing had to be berated as early 
as April 11. Im May chinook-salmon fingerlings to the number of 
13,850 were marked at the Battle Creek hatchery by the removal of 
the adipose and right ventral fins; the fish were about 2 inches long, 
and although they were the product of the last eggs taken in the fall, 
they were apparently in good condition when liberated. ‘Temporary 
earth ponds were utilized to relieve the hatchery of fry, the young 
being allowed to leave them at will. 

Between October 24 and December 8, 7,026,000 chinook-salmon 
eggs were collected at the Mill Creek station, and several tons of 
stripped salmon were smoked and salted as a fish food. The young 
refused this food when from 6 to 8 weeks old, and as the water sup- 
ply was dangerously warm, the fish were liberated and the station 
was closed by April 15. : 

The silver-salmon run at the Hornbrook hatchery was almost a 
complete failure and but few eggs of that species were collected. 
There was also a reduced run of chinooks as compared with last 
year. Of the 2,940,900 eggs secured, 1,000,000 were transferred to 
the ha hatchery at Sisson, owing to partial failure of the water 
su F 

ae various stations on the Pacific coast and in Alaska, where 

the salmon fry and fingerlings were fed from. five to nine times daily, 
a mixed diet was used. The ingredients consisted of salted salmon, 
smoked salmon, soluble blood meal, middlings, spleen, and liver, the 
pene ingredient being salted salmon. Owing to its high cost, 
iver was used very sparingly and only during the early stages of 
growth. Spleen was added for variety. Difficulty was experienced 
with the smoked salmon, as generally the fry refused it, and in every 
case where it was fed the losses were largely increased. From the 
results secured it is assumed that this material is not suitable for 
young salmon. . 


PROPAGATION OF COMMERCIAL FISHES OF THE GREAT LAKES. 


The efforts put forth in the propagation of the commercial fishes 
of the Great Lakes were quite successful. The largest collection of 
lake-trout eggs in the history of the Bureau was made, while the 
take of whitefish and lake-herring eggs slightly exceeded the col- 
lections of last year, notwithstanding that storms interfered with 
the operations to a considerable extent in some of the more im- 
portant fields. The only species propagated in this region which 
shows a material reduction in output is the pike perch, and this was 
caused by the abnormally late spring, the spawning grounds being 
heavily coated with ice at the time when the run of fish thereto 
usually occurs. | 

Late in September field stations of the Duluth hatchery for the 
collection of lake-trout eggs were opened up in the vicinity of the 
important fisheries in Lake Superior, and during October and Novem- 
ber 25,385,000 eggs of good quality were secured and transferred to 
the Duluth hatchery. This being in excess of the number that 
could be conveniently handled and at the same time allow hatching | 
space for other species of eggs to be accommodated later on, it was 
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decided to turn over 3,000,000 green eggs to the Wisconsin Con- 
servation Commission. With the appearance of the eye-spots in 
February, further shipments, aggregating 1,350,000, were consigned 
to es: and from the remainder 14,955,000 young fish were 
hatched and distributed, most of them in Lake Superior. 

Incidental to the lake-trout collections, 1,785,000 whitefish eggs 
were taken at the fishery near Grand Marais, Minn., and these, 
together with a stock of 25,000,000 green eggs of this species for- 
warded to Duluth from the Put in Bay field, produced 7,130,000 fry, 
most of which were planted in Lake Superior. 

Active operations were inaugurated in Michigan waters on October 
18 with the taking of the first lot of lake-trout eggs in the vicinity of 
Detour, Mich., and from that time until the ond of November daily 
collections of this species were made at 1 or more of the 13 collecting 
stations operated from Northville. The favorable weather pre- 
vailing during the spawning period permitted almost daily attend- 
ance at the nets, and as there was a good run of fish the outcome of 
the operations was the largest collection of lake-trout eggs in the 
history of the Bureau’s eile Out of a total of 86,379,200 secured, 
58,889,000 were taken in the vicinity of Charlevoix, St. James, and 
Manistique, the yield in the remaining fields ranging from less’ than 
200,000 at some points to several millions at others. Of this stock 
32,000,000 in round numbers were laid down for hatching in the 
Charlevoix, Alpena, and Sault Ste. Marie substations. About 
18,000,000 were furnished green to Federal and State hatcheries 
outside of Michigan, and all of the eyed eggs produced at Northville 
from the remainder, amounting to 22,507,000, were also shipped on 
assignment to other hatcheries. The eggs in the Sault Ste. Marie 
hatchery were turned over later to the Michigan Fish Commission, 
while from the stock incubated at the other substations named 
14,662,000 were hatched and distributed on contiguous spawning 
grounds. 

Whitefish spawning operations in the Michigan territory opened 
October 24, in the Detroit River, and the last eggs of the season 
were obtained on December 26 at Northport, Mich. From these 
and nine additional collecting points, located in Saginaw Bay, upper 
Lake Michigan, and Grand Traverse Bay, eggs to the number of 
95,520,000 were obtained. Weather conditions throughout the 
season were reported as normal, but the catch of the commercial 
fishermen, at all points was light, averaging not more than 50 per 
cent of the take in previous years. The resulting shortage in the 
stock of the Detroit fingsietty was made up by the transfer thereto 
of 48,680,000 eggs taken in Lake Erie under the direction of the 
Put in Bay, Ohio, superintendent. The entire number yielded 
100,000,000 eyed eggs, 60,000,000 of which were transferred to the 
Alpena and Charlevoix hatcheries with the view of distributing the 
resulting fry on near-by spawning grounds. The remaining 40,000,- 
000 were hatched without loss at Detroit, and the product was lib- 
erated in the Detroit River and on other spawning beds in the lower 
lakes where operations had been. conducted. 

The gathering of pike-perch eggs for stocking the Detroit hatchery 
was begun April 11 in Saginaw Bay, off Bay City, Mich., and on May 
5 in Munoskong Bay, an arm of St. Marys River. From these two 
fields 162,150,000 eggs were secured. This number was reduced by 
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losses to 50,250,000 eggs after the eye spots had been developed in 
the Detroit hatchery. In accordance with the terms of the lease 
granting the Bureau the use of this hatchery, 40,500,000 eyed eggs 
were turned over to the Michigan Fish Commission. Part of the 
fry hatched from the balance were planted in inland waters of Michi- 
gan and the remainder were deposited in Lake Huron, Saginaw Bay, 
and Detroit River. . 

Prior to the opening of the fishing season in Lake Erie the force of 
the Put in Bay station was engaged in repairs and improvements to 
grounds and buildings and in getting the equipment in shape for 
field operations. Preparations were made for conducting whitefish 
propagation on the largest scale commensurate with the funds avail- 
able; and, in order to save every possible egg, men were detailed to 
the various fisheries in advance of the spawning season, in. November, 
to see that the fishermen were supplied with all necessary utensils 
for taking ‘and fertilizing eggs, and to give the uninitiated imstruc- 
tions as to the proper method of procedure. A force was assigned 
in due season to the important fisheries at the west end of the Lake 
near Monroe Piers to install crates for the holding of unripe fish 
pending the development of their eggs. However, a severe storm 
prevailed during November 15 and 16, just when the fish had com- 
menced to congregate in numbers on the reefs and in the shoal 
waters around the shore, causing the water to recede to several feet 
below normal and starting such a strong current in the Lake that 
nearly all the commercial nets were wrecked. The fish were driven 
into deeper waters, where they remained so long that most of the 
fishermen removed their nets from the Lake, fearimg to trust them 
out so late in the season because of the destructive effects of ice. 
Through the hearty cooperation of the fishermen, 2,218 partly ripe 
fish were obtained and penned after the storm had subsided, and the 
egg returns from this relatively small brood stock were satisfactory, 
thus redeeming the operations from complete failure which at the 
height of the spawning season seemed inevitable. 

In other portions of Lake Erie the collections averaged up to the 
records of past years and in some instances exceeded them. Of the 
eight fields occupied, the largest measure of success was obtained at 
Port Clinton, Toledo, and Isle St. George, which yielded 115,760,000, 
69,680,000, and 66,440,000 eggs, respectively. The collections from 
all portions of the Lake amounted to 357,240,000 eggs, and had the 
nets been in good condition after the storm it is believed the take 
would have broken all records, as the fish must have returned to the 
spawning grounds in great numbers, judging from the quantities: 
taken in nets that were afterwards found to be badly damaged. 
Assignments of green eggs to State hatcheries and stations of the 
Bureau, aggregating 121,700,000, were forwarded direct from the 
fishing fields. The remaimder were hatched, producing 208,500,000 
fine, healthy fry for return to the spawning grounds. 

As the Ohio Fish Commission was able to satisfactorily care for all 
eggs of the cisco, or lake herring, available in Lake Erie, no attempt 
was made by the Bureau’s men to obtain eggs of that species, this 
being in accordance with an agreement previously entered into with 
the State authorities. 

Notwithstanding the exceedingly cold and prolonged winter expe- 
rienced in this region, a few warm days near the end of March sufficed 
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to remove all traces of the unusually heavy coating of ice on. the pike- 
perch spawning grounds, and the fishermen were able to install their 
nets earlier than for several years past. Rough weather prevailed 
during the first few days of April, however, making it impossible to 
fish until the 7th, when a lot of eggs came in from the Port Clinton 
field. From that time on daily collections were received until the 
close of the spawning season on May 6. The weather conditions 
during this period were generally favorable, and the results of the 
work were satisfactory, 611,250,000 eggs being secured, or about 
20,000,000 in excess of any season’s collections on this lake since 
the spring of 1911. Green eggs to the number of 166,200,000 were 
shipped on application, leaving 445,000,000 to be laid down in the 
Put in Bay hatchery. After the development of the eye spots 
52,000,000 additional eggs were utilized in fillmg assignments and 
from the remaining stock 115,500,000 vigorous fry were hatched, 
nearly all of which were returned to Lake rie. 

Fish-cultural work at Cape Vincent opened October 18 with the 
receipt of small lots of lake-trout eggs from Galloo and Stony Islands, 
in New York waters, and from the commercial fisheries near Pigeon 
Island, Ontario. The collections were interfered with by prevailin 
high winds, and, as a consequence, only 762,000 eggs were secure 
from the entire Lake Ontario field. 'To make up for the shortage in 
lake-trout eggs for this hatchery, 9,400,000 green and 1,750,000 eyed 
egos were forwarded from Michigan. From this stock 6,315,000 fry 
were hatched which, with the exception of 179,000 furnished to New 
York applicants for stocking interior waters, were all liberated in 
suitable parts of Lake Ontario. 

During the fall of 1916 arrangements were made by the superin- 
tendent of Cape Vincent station to cooperate in whitefish propaga- 
tion with the New York Conservation Commission at Old Fort and 
Peat Saranac, N. Y., and to collect independently from commercial 
fisheries in the vicinity of the station, at Three Mile Bay and Chau- 
mont Bay, N. Y.; also on the Canadian side of Lake Ontario around 
South Bay. This latter field, which had never before been canvassed 
by the Bureau, proved fairly productive, yielding 12,550,000 eggs, 
and had a suitable boat been available it is believed the collection 
there would have been several times larger. Under existing condi- 
tions the eggs had to be hauled many miles overland, then shipped 
by rail to Kingston, Canada, and from there to the hatchery by boat, 
notwithstanding the fact that the fishery is only 20 to 25 miles dis- 
tant from Cape Vincent. The Bureau’s share of eggs secured as a 
result of cooperative work with the State amounted to 12,048,000, 
and 4,280,000 were obtained from commercial fishermen in New York 
waters, bringing the total collections to 28,878,000, or sufficient for 
stocking the hatchery without resorting as in past years to the trans- 
fer of ges from outside stations of the Bureau. Fair success was 
attained in hatching these eggs, and in making the distribution the 
19,550,000 fry produced were equitably divided between. the spawn- 
ing grounds in Lake Ontario and the interior waters of New York. 

‘In the course of the whitefish spawning season, which was coinci- 
dent with that of the Lake herring, extending from November 10 to 
December 5, eggs of the latter species to the number of 115,575,000 
_ were collected and hatched, yielding 82,550,000 fry for return to the 
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spawning grounds. Over four-fifths of these were taken in the vi- 
cinity of Sodus Point, N. Y., and more might have been secured there 
had hatching space for handling them been available. 

In connection with the propagation of commercial fishes, the 
usual numbers of young brook and rainbow trouts were hatched at 
Cape Vincent, the eggs having been furnished from outside sources. 

n advance of the spawning of the pike perch in April, trap nets 
for the capture of brook fish were set in the Oswegatchie River 
within the corporate limits of Ogdensburg, N. Y., with the intention 
of conducting spawning operations in cooperation with the New 
York fisheries authorities. However, for some unknown reason, the 
catch of fish was only about one-third as large as last year, when 
operations were conducted on the same stream. ‘This resulted in a 
Ppcecn nouns decrease in egg collections, the total deliveries at the 

atchery amounting to only 21,312,500, or less than one-third the 
number obtained in 1916. The fry hatched numbered 10,875,000, 
and after providing for a proper return to the spawning grounds the 
remainder were shipped to applicants in New York and Pennsylvania. 

During the spring of 1917, 31,350,000 yellow-perch eggs were 
collected from brood fish obtained by setting nets in the river near 
the hatchery and 26,000,000 were hatched. With the exception of 
250,000, which were used to fill applications, all of the fry resulting 
from this work were returned to the river. 

The experience of recent years having demonstrated that pike- 
perch propagation could be more successfully and economically con- 
ey on the shores of Lake Champlain than at the established 
location on the Missisquoi River, steps were taken early in the fiscal 
year to take down the Swanton hatchery and rebuild it on a selected 
site at Sandy Point, on Missisquoi Bay. All of the old material was 
utilized in the new construction, which was erected on a cement 
foundation and provided with a cement floor into which two large 
fry receiving tanks were built. The hatching capacity of the new 
building was increased by about 100 jars, and an abundant water 
supply by pumping was arranged for by extending the suction pipes 
directly into the lake. As funds were not available for completing 
the hatchery in all its details, only such part of the construction 
was planned for as would permit of the propagation of pike perch 
during the spring, with the view of adding the finishing touches 
ater on. 

The cold, backward spring and the presence of ice in the lake and 
river about one month later than usual were mainly responsible for 
the poorest spawning season that has been experienced in this region 
forsome years. Such conditions have always been found to seriously © 
curtail the run of spawning pike perch, this being especially notice- 
able in 1913, when practically no females entered the river. That 
year, however, they were taken from the lake, but during the past 
spring the fish did not seem to congregate on the lake spawning 
grounds at all. 

In the belief that the old method of securing a brood stock from 
commercial fishermen entailed more expense than necessary, the 
station superintendent engaged the services of an expert web worker 
from the Lake Erie field for the construction of a trap net, to be 
operated by the station force. After a trial it was decided that the 
net could not be worked in the river successfully owing to its frequent 
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obstruction by floating débris. An effort was then made to operate 
it on a flat at the mouth of the stream, and here a considerable 
number of brood fish were taken. As a result of the season’s experi- 
ments with this net it was decided to construct several more on the 
same lines, equip them with proper leads, and depend upon this 
method in the future for securing a brood stock, arranging for their 
operation in close proximity to the hatchery. Only 39,150,000 eggs 
were taken, and the percentage of hatch was somewhat below the 
average. However, this is not attributed to the poor quality of the 
eggs, but is believed to have been wholly due to theimperfect and 
untried conditions encountered in the new location. A few fry 
were retained for filling local applications, but the bulk of the out- 
put was planted near the station in Missisquoi Bay. 

The collection of eggs was deemed too small to warrant the resump- 
tion of the field hatching operations inaugurated last year at Burling- 
ton, Vt. In leu thereof the State Fish Commission undertook collec- 
tions from the Lamoille River with equipment loaned by the Bureau, 
and the 32,500,000 eggs secured were eyed in the Sandy Point hatchery 
and then transferred by the State authorities to Burlington to be 
hatched and distributed locally in Lake Champlain waters. 

After completing the collection of pike-perch eggs, 20,000,000 
eggs of the yellow perch were taken for filling applications. The 
applicants for this species were so scattered that 1t was found im- 
practicable to supply all of them during the short period that fry 
were available. Therefore a certain proportion of the fish were 
peed in a small pond at St. Johnsbury station, with the view of 

orwarding them to the more distant applicants in connection with 
the black-bass distributions later in the season. 


PROPAGATION OF MIGRATORY FISHES OF THE ATLANTIC RIVERS. 


The results of the shad season on the Potomac River were decidedly 
encouraging, there being a fair catch of fish and an abundance of eggs 
of good quality available for hatching. On the other hand, the efforts 
put forth at the Edenton (N. C.) station were practically fruitless, the 
collection of shad eggs being the smallest in the history of the Bureau’s 
work in that region. 

In advance of the shad hatching season the Bryans Point station 
was engaged in the propagation of yellow perch. In preparation for 
that work, 25 live cars were anchored in the mouth of a convenient 
creek for the reception of a brood stock, which was obtained by 
making daily visits to the nets of the commercial fishermen operating 
in neighboring streams and purchasing all available specimens. In 
this way 14,874 were acquired during March and installed in the live 
cars, where eggs to the number of 141,740,000 were dropped and 
bailed up for development in hatching jars between March 23 and 
April 3. Having finished spawning, the brood fish were released in 
local waters. The crop of eggs produced 130,370,000 vigorous fry 
for return to the spawnin eeeaale 

During the mild eae of early April, shad appeared on the 
spawning grounds in numbers, and the fishermen made good catches 
until April 8. From that date until April 15 cold and stormy weather 
prevailed, and the water temperature dropped from 53° F., April 1 
to 44° F., April 10. On April 17, when the temperature rose to 
54° F., the catch was again good and*the first eggs of the season 
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were taken. Two days afterward vigorous collecting efforts began, 
and were sustained to the close with average collections for the last 
12 days of April closely approximating 4,000,000 eggs, the month’s 
ageregate being 47,196,000. Despite the fact that high northwest 
winds prevailed during May and the water temperatures were rather 
low for successful work, the daily average of egg collections for the 
month was 1,225,000, and the total for the season amounted to 
77,580,000, exceeding last year’s total by nearly 15,000,000. Of this 
product, 1,899,000 eggs were transferred to the Washington aquarium 
of the Bureau for an exhibit, and from the remainder 68,665,000 fry 
of good quality were hatched and liberated on the Potomac River 
spawning grounds. The relatively large fry production was made 
possible by delaying the measurement of the eggs until the second 
day after: their installation in the hatchery, thereby eliminating at 
the outset virtually all that were infertile, injured, or otherwise defec- 
tive. The egg-collecting period ended on May 25, and the work of 
aii the fry, dismantling and storing equipment, and closing the 
atchery was completed by May 31. 

During the early part of the fishing season in Albemarle Sound, the 
prospects were favorable for one of the best runs in many years, but 
as it turned out. very few fish reached their spawning grounds in its 
upper reaches and the Edenton station experienced one of the poorest 
years in its history. The sound was monopolized throughout the 
shad-spawning season by pound-net fishermén, practically none of 
whom were willing to cooperate with the Bureau in its efforts to 
save eggs. It is customary for these men to fish their pounds during 
the morning hours, and as the bulk of their catch is herring, it is 
necessary that the nets be hauled at frequent intervals and the fish 
prepared for salting. When requested to fish during the hours from 
4 p.m. to midnight they objected on the ground that no labor would 
be available during those hours for dressing their herring. Only 
7,625,000 eggs were taken and 6,060,000 fry hatched. 

While satisfactory cooperation of the fishermen was lacking, the 
second year of white-perch propagation at Edenton station was an 
improvement over the first attempt, the egg collections aggregating 
41,925,000 and the fry production 32,625,000. 

There was increased cooperation on the part of the fishermen at 
the striped-bass auxiliary of the Edenton station, at Weldon on the 
Roanoke River, and the operations were highly successful as compared 
with results of former seasons. The first eggs were gathered April 23. 
Rising water, in conjunction with cold weather on May 5, arrested 
collections from that time until May 17, after which some eggs were 
taken daily until May 24, when the river had become so low and clear 
that the fish departed for deep water and the work had to be dis- 
continued. 

A feature of the work in this field was the holding of male fish in 
boxes at a midway river point for use when eggs were found and only 
females caught. Over a third of the eggs collected were saved throug 
this arrangement. The egg collections for the season numbered 
19,049,000, which yielded an output of 16,137,000 fry for return to 
the spawning grounds in the Roanoke River. 

The second year’s effort to hatch shad at auxiliaries of the Orange- 
burg (S. C.) station on the Edisto River was a failure so far as actual 
numbers were concerned. While there was no scarcity of adult fish, 


REPORT OF THE COMMISSIONER OF FISHERIES. 69 


very few were caught in a spawning condition. Between March 15 
and April 30 the production of fry at the Jacksonboro field hatchery 
amounted to 145,000 and at Branchville 125,000; both lots were 
liberated on the spawning grounds in the Edisto River. 

The propagation of Atlantic salmon at the Craig Brook (Me.) 
station was prosecuted to the same extent and along the same lines 
as heretofore. At the beginning of the year 968 wild adults of this 
species, purchased during the preceding two months, were being car- 
ried in the station inclosure awaiting the development of their eggs. 
By spawning time in October the number had shrunk through losses 
in the pound to 887, of which 491 were females. From this stock 
3,739,180 eggs were secured, 3,404,258 fry hatched, and 3,028,858 
young fish distributed, the discrepancies in the numbers showing the 
osses sustained through the incubation and fry stages. The entire 
output of this species was liberated, as formerly, in tributaries of the 
Penobscot River, the distribution occurring in May. At the’ close 
of the fiscal year 835 adult fish to be used as a brood stock for next 
season’s supply of eggs were on hand in the station inclosure. 

During May and June 28,250,000 smelt fry were produced at the 
Green Lake station, the eggs having been derived from a run of brood 
fish in the vicinity. The output would no doubt have been much 
larger had not a cold heavy rain occurred just at the beginning of the 
spawning season, reducing the temperature in the brooks and causing 
the run of fish to drop back into the lakes below, where many of them 
were badly bruised on the sandbars in their attempts to spawn. 
Fifteen million eggs were taken from a second run, and the remainder 
of the collections were gathered on the gravel beds where the fish had 
congregated in the lakes. In making the distribution preference was 
given to waters in the State which the Maine fisheries authorities are 
especially desirous of stocking. 

A shipment of humpback-salmon eges forwarded from the Afognak 
(Alaska) station arrived at the Craig Brook and Green Lake stations 
on November 17. The eggs laid down at the former, numbering 
4,096,000, were in fine condition and the fry hatched from them were 
liberated in March in tributaries of the Penobscot, the entire loss on 
both eggs and fry during the time they were heid amounting to only 
134,561. Excellent results were also attained with the Green Lake 
assionment. From the 4,106,752 eggs received fry to the number of 
3,950,150 were hatched and distributed, the rivers selected for the 
plants being Dennys, St. Croix, East Machias, Narragaugus, and St. 
George, all of them coastal streams in the State of Maine. 


OPERATIONS OF THE INTERIOR STATIONS. 


The total number of trout produced for distribution for the fiscal 
year, including brook, blackspotted, and rainbow, amounted to 
25,411,669, or an excess of 2,298,227 over the output of those species 
in 1916. 

The brook-trout operations at Leadville station were unusually suc- 
cessful, both as to the number of eggs taken and the results attained 
during the hatching and distribution period. 

The hatchery at Berkshire, Mass., recently donated to the Bureau, 
yielded an output of 256,995 brook trout, 179,995 of which were 
fingerlings. 
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The stations showing increased production of brook trout over last 
year were those at Cape Vincent, Clackamas, Duluth, and Nashua. 
Some losses occurred at the Erwin station owing to the poor quality 
of eggs obtained from commercial dealers. 

At the Hornbrook auxiliary of the Baird (Cal.) station, 205,650 
rainbow-trout eggs were collected from wild spawners during the 
spring. 

ae an effort to improve the brood stock of rainbow trout at eastern 
stations of the Bureau, a consignment of eggs from wild fish, of extra 
large size, was forwarded from collecting fields in the vicinity of Boze- 
man to Wytheville during the spring, with the view of distributing 
the resulting fry to the various rainbow stations in the East to be 
reared for breeders. 

There was an aggregate output of 10,250,465 basses, crappies, sun- 
fishes, and catfishes, this being a slight increase over the 1916 distri- 
bution. The yield of black bass was greatly curtailed at a number 
of stations by cold weather during the spring which caused the brood 
fish to abandon their nests. 

The closure of the San Marcos station, owing to the failure of the 
Texas Legislature to enact legislation favorable to the Bureau’s work 
in that State, reduced the output of the station from 370,925 in 1916 
to 90,656 in 1917. 

At the Bullochville (Ga.) station a half-acre pond was treated with 
quickhme in March for the purpose of stimulating aquatic plant life, 
so essential in pond cultural operations. Brood fish to the number 
of 56 nested in the pond thereafter, and it is believed that the experi- 
ment will have a favorable outcome. 

At Odell and Meadow Creeks field stations, in Madison Valley, 
Mont., 995,000 rainbow-trout eggs were collected during April and 
May, and in May and June eggs of the grayling to the number of 
2,800,000 were secured. This work was seriously hampered by high 
water, which permitted the fish to escape from the main channels of 
thestreams into numerous small rivulets, where they were inaccessible 
for propagation. As a consequence egg collections of both species 
were greatly curtailed as compared with past seasons. After provid- 
ing for the return to the spawning grounds of a sufficient number of 
fry for the maintenance of the stock therein, the balance of the eggs 
were shipped, some as eyed eggs on assignment, and some to the Boze- 
man station with the view of utilizing the product in filling applica- 
tions for young fish. 

The spawning season of the blackspotted trout in the Yellowstone 
scious Park ordinarily extends from the latter part of one fiscal 

ear into July or August of the next, the fish on the west side of Yel- 
teeatone Lake usually spawning during June and on the opposite side 
in July. During July, 1916, the egg collections in this region agegre- 
gated 7,400,000, all of which were taken from fish that had ascended 
tributary streams to spawn. ‘The fish were seined from below racks 
or barriers that had been installed for their interception, and: held in 
live cars for ripening. All of the eggs were eyed in the park hatchery 
and then transferred, part to various stations of the Bureau, and part 
to various State fish hatcheries. In the spring of 1917 the work was 
resumed, and eggs amounting to 440,000 were secured from the Soda 
Butte field. 


REPORT OF THE COMMISSIONER OF FISHERIES. V1 
PROPAGATION OF MARINE SPECIES. 


Taken as a whole, the output of the marie stations exceeded that 
of 1916 by more than half a billion fish and eggs. Owing to conditions 
over which the Bureau had no control, the volume of the lobster and 
cod operations was somewhat lessened in comparison with the previous 
year, but the shortage in that direction was compensated for by the 
largely increased production of pollock and flatfish. 

On account of the limited funds available and the excessively high 
cost of lobsters, only 14,660 adults were purchased as a source of ege 
supply for the Boothbay Harbor station, this being a smaller stock by 
several thousand than had usuaily been secured for that purpose. 
The lobsters were acquired and installed in the pound between July 1 
and September 30, and durmg succeeding months they received 
the close attention of a caretaker who fed them regularly, maintained 
a uniform water temperature in warm weather by opening and closing 
the gate valves of the pound at a specified time each day, and guarded 
against pollution by the removal of all débris from the inclosure at 
- frequent intervals. In April the stock which was in the pound was 
transferred to live cars at the hatchery until the lobsters could be 
relieved of their eggs, after which they were turned over to the Maine 
Department of Fisheries. 

Those surviving confinement amounted to 10,976, or nearly 75 
per cent of the original number, which shows merely an average loss, 
considering the long term of confinement to which they were sub- 
jected. It was found there had been an appreciable loss of eggs 
through premature hatching in the pound, and there were indications 
that some of the barren lobsters had been stripped by eels, notwith- 
standing the vigilant efforts made to prevent this by the regular 
setting and tending of baited eel traps. In the course of the year 
many large eels were caught in this way, but it was impossible to 
capture the small ones. On account of the losses mentioned, only 
104,445,000 eggs were realized, the average per lobster being 9,516, 
or slightly less than that of last year. The percentage of eggs 
hatched was 98. The fine quality of the fry is justly attributable, 
in part, to the adoption of large, flat, wooden baskets for removing 
them from the pound, thus reducing the amount of handling that has 
heretofore been required. In the future it is intended to use these 
baskets exclusively, not only when unloading the pound but when 
making transfers thereto. During the spring months all available 
“seeders”, amounting to 237, were purchased and from this source 
5,615,000 additional eggs were obtained. 

On March 1 fyke nets were set in waters adjacent to the Boothbay 
Harbor hatchery, and from that time to the close of April the force 
was busily engaged in acquiring a brood stock of flatfish. ‘To this end 
new fishing grounds were resorted to, and extended collections were 
made in Casco Bay and farther westward by means of the station 
steamer. The total number of brood fish obtained from all sources 
amounted to 7,775; these yielded 1,085,326,000 eggs from which 
966,266,000 fry were hatched, a percentage of 89. The fry were 
liberated in the usual manner, and in waters near where the fish had 
been caught. 

As in past years an experimental shipment of pollock eggs was 
made from the Gloucester station by means of the steamer Gannet, 
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which was equipped for the purpose with jars, cans, and other appa- 
ratus. The trip was completed December 11, on which date 7,381,000 
live eggs, out of an original consignment of 34,430,000, were delivered 
at the station. In connection with this shipment, and also those 
made on previous occasions, every possible attention had been given 
the eggs en route; the water was changed at frequent intervals, 
and the eggs were eee and handled by different methods. In 
view of the extremely poor results attained, it can only be concluded 
that it is not fra dineatile to transport long distances such delicate, 
sensitive eggs as those of the pollock. From the eggs received only 
3,346,000 fry were obtained for distribution. 

During the faifl the supermtendent purchased a carload consign- 
ment of 6,420 lobsters, had them prepared under his direction For 
transfer to the Pacific coast, and personally accompanied the ship- 
ment. The trip across the continent consumed less time than in 
former years, and the results were very encouraging, there being a loss 
of less than 10 per cent and ali of the survivors being liberated in most 
excellent condition. 

At the beginning of the fiscal year, comparatively small numbers of 
lobster and mackerel eggs were undergoing incubation at the Glou- 
cester station, and additional collections of these species and. of the 
butterfish were obtained, hatched, and distributed during July. 

Pollock propagation was undertaken on November 1, 1916, under 
conditions which it was feared would greatly handicap the work. 
The schooner Grampus, whose crew had dos 20 years acted as spawn 
takers for the station, was assigned to other duty, making it neces- 
sary to train a new force of men to take spawn: ‘The results of this 
change were noticeable at first, but by the time eggs were available, 
in large numbers, the character of the work of the new men had 
materially improved. Between November 1 and January 27, 
2,081,000,000 eggs were taken, and during the height of the season, in 
December, when the daily collections frequently reached from 
50,000,000 to 100,000,000, and on one occasion to 161,000,000 eggs, 
the hatchery became so crowded that it was necessary at times to 
plant the oldest eggs in the house to provide room for new acquisi- 
tions. The total number disposed of in this manner aggregated 
614,530,000, all of which were deposited in open waters off Cape Ann. 
One shipment of 34,430,000 was forwarded to Boothbay ‘rachad 
station and the remainder produced 856,220,000 fry, which were 
distributed along the Massachusetts shore from Rockport to Marble- 
head. From the close of the pollock season, near the end of Febru- 
ary, the weather was too cold for successful ege collections. Durin 
that period Gloucester Harbor was completely frozen over for severa 
days as far as the breakwater at its entrance, and as the station was 
short of fuel the entire force, including the spawn takers, was utilized 
in carrying coal from Rocky Neck to the hatchery, using an old sleigh 
and small hand sleds for transporting it over the ice. 

Between February 27 and April 13, 1917, 92,340,000 cod eggs 
were taken at Gloucester, yielding 62,790,000 fry, which were planted 
in adjacent waters. In addition 3,820,000 cod fry were developed 
from a shipment of eggs forwarded to Gloucester from the Woods 
Hole station, during a period of congestion in that hatchery. Egg- 
collecting operations were seriously curtailed during March and April 
by the spring freshets. Cod eggs in abundance were available at 
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that time, but the sea water all along the New England coast, for 
15 to 25 miles offshore, was freshened to such an extent that very 
heavy and sometimes total losses occurred when eggs were carried | 
init. The haddock as well as the cod were affected by it, and many 
of the haddock eggs died in transit to the station. The total col- 
lections of haddock eggs were 10,820,000, which yielded an output 
of 6,720,000 fry. 

Practically all of the 340 brood flatfish secured for the station were 
taken in fyke nets set during March in Gloucester Harbor, the at- 
tempts to obtain additional supplies in Ipswich Bay and in the 
vicinity of Salem being unsuccessful. From this stock 191,250,000 
eggs were derived and 169,660,000 fry were hatched and_ planted, 
the distributions being made in the harbors and coves of ipawick 
Bay and Massachusetts Bay. 

ctive fish-cultural operations for the season at the Woods Hole 
station began with the acquisition of the first lot of brood cod, on 
November 21, and from that time until December 1 purchases of 
these fish aggregating 3,155 were made daily from commercial 
fishermen. This appeared to be the best brood stock the station 
had had for several years, but from a fish-cultural standpoint it 
roved to be disappointing, as the number of males and barren 
deriinles contained in the lot was disproportionately large, resulting 
in a smaller yield of eggs by 48,000,000 than that of the previous 
year, and a reduction of 23,000,000 in the output of fry. Eggs to 
the number of 238,630,000 were obtained from these fish between 
November 28 and February 25; the height of the spawning season 
occurred in December. On one occasion during December the 
hatchery became overcrowded, necessitating the transfer of a con- 
signment of 6,810,000 eggs to the Gloucester station for develop- 
ment. The losses sustained in hatching aggregated 61,642,000, or 
about 26 per cent of the stock retained. After having finished 
spawning, the surviving brood stock, numbering 2,648 fish, were 
Bhernied. on March'1. The distribution of the fry extended from 
December to March, inclusive. 

In advance of the flatfish spawning season, additional hatching 
equipment was constructed, with the view of increasing the output of 
this species over that of last year. However, this proved to be impos- 
sible owing to the difficulties encountered in securing a brood stock. 
Before fyke nets for the capture of this fish could be installed in 
Waquoit Bay, ice 7 inches in thickness had to be sawed out, and a 
second sawing was necessitated in order to effect their removal. In 
other places floating ice, shifted by wind and tide, covered the nets 
and rendered them inaccessible. The collections at Menemsha Pond 
were greatly hampered by scarcity of fish, despite the fact that more 
were available at that pomt last year than could be accommodated at 
the Woods Hole hatchery, and some 500 barrels of flatfish were taken 
from the pond by commercial fishermen. 

The effort to obtain brood flatfish in Narragansett Bay met with a 
larger measure of success than at either of the other fisheries, not- 
withstanding the operations were materially interfered with by the 
high winds, which not only put many of the nets out of commission 
but caused the loss of approximately 60,000,000 eggs by washing them 
out of the live cars where the brood stock had been stored. From all 
three fields 2,787 male and female fish were taken. Although strong 
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winds were quite prevalent during the hatching season, they were not 
from a direction that causes extremely roily water in the harbor. 
The losses during the incubation period were therefore light as com- 
pared with some years when more favorable conditions have been 
encountered, and from the 856,002,000 eggs realized 678,770,000 fry, 
or 79 per cent, were hatched. 


RESCUE OF FISHES FROM OVERFLOWED LANDS. 


The rescue of food fishes from temporary ponds and sloughs border- 
ing the Mississippi and Llnois Rivers was vigorously prosecuted in 
the fields formerly operated near Bellevue and North McGregor, 
Iowa; Homer, Minn.; La Crosse, Wis.; Meredosia, Ill.; and Friar 
Point, Miss.; and a new collecting base was established at Galena, IIL., 
the returns from which were very encouraging. 

Warm weather in August and early ice formations in November 
shortened the season in the upper Mississippi River, while operations 
at Meredosia were hampered by high-water stages in the Hlinois River 
during July and August, at the very time when this work can usually 
be prosecuted to best advantage. Another unfavorable feature at 
this station was the excessive heat almost daily in July, which made 
the handling of the rescued fish very difficult. Owing to these con- 
ditions the aggregate collections of 8,818,160 at all points were about 
3,000,000 less than those of the preceding year. As in past years, the 
majority of the rescued fishes were returned to the main river chan- 
nels, and a limited number were used to supplement the black-bass 
distributions from the pond-fish cultural stations of the Bureau. 

The salvaging of fishes from the overflowed lands can and should 
be very greatly extended throughout the Mississippi Basin. . The 
comparatively slight attention given to the matter by the States 
emphasizes the necessity of Federal aid in ameliorating or preventing 
the enormous annual losses to which the best food fishes of the region 
are subject. 


PLANTS IN CONNECTION WITH FISH-CULTURAL EXPERIMENTAL WORK. 


In addition to the work of mussel propagation carried on by the 
fisheries biological station at Fairport, lowa, experiments of a prac- 
tical nature relating to the propagation and rearing of useful fishes 
are also conducted. The result is the production of large numbers of 
fishes, not all of which are required in experimental work, the surplus 
being liberated in public waters, usually in the ‘vicinity of Fairport. 
The following table gives the number of each species distributed in 
1917 and the age at which planted. These figures are included in the 
general tables of distribution which appear elsewhere. 


Species. Fry. Fingerlings.. Total. 

rs oe SO 

Marcemouth black ibasse 0): Ss. 22 £5 Ue aes ak 0 gre ple) oh fe 3, 525 3,525 
DUNES a2, 40 ere er hie uo AA SUR eee oe ieee he SER cL 2 af ae Lee 45, 137 45, 137 
CTAD PICs Sao Peete eee I OW CREE LU a Seno ia) ae 2D 18, 300 18, 300 
Buitalonish ss. 7 et Sad ed ak aes tay Me aS ea ead ieee D) 65.750; 000) 55-2 ueene 6, 750, 000 
8 SAE A ie Tig) Ue) 5 aR ME RENE MCAD de SP IPS Racers 0s A woh i Ra UZ O00T Se eeeceeeee 112, 000 
Wattishi st: fe Ca ye Meee ees os TEE SLY Se i ela ar nt elle aie: aides 141 141 
oye emeneaes a T 9, LN) ERLE ew ES RS AN Ei | oil 4 Bee, Pies 6, 862, 000 67,103 | 6, 929, 103 

| 
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ACCLIMATIZATION. 


In continuance of the attempt undertaken four years ago to accli- 
matize the humpback salmon in eastern waters and to establish an 
annual run of that species in Puget Sound, 16,000,000 eggs which had 
been collected near Afognak, Alaska, were forwarded from that point 
during the fall of 1916. On arrival at Seattle, about half of the con- 
signment was reserved for development at the Birdsview, Quilcene, 
and Duckabush stations. The remainder of the eggs were shipped 
to Maine, arriving there November 17, and were divided between the 
Green Lake and Craig Brook stations. They were hatched at both 
stations with merely nominal losses, and the fry were distributed, 
in excellent condition, in the coastal rivers of Maine; points of de- 
posit as near the headwaters of tributary streams as possible being 
selected for their liberation, the object being to guard against the 
destruction of the young fish by entrance into brackish water before 
reaching a suitable age. The eggs retained at the coast stations were 
also successfully hatched and planted. 

A number of years ago the Bureau began the annual shipment of 
eastern lobsters to the State of Washington, in the hope of being able 
to establish this valuable crustacean in Puget Sound waters. In pur- 
suance of this undertaking, a carload consignment of 6,420 adult 
male and female lobsters was forwarded from Bath, Me., to Ana- 
cortes, Wash., in November, 1916. This proved to be the most suc- 
cessful shipment of the kind that has so far been made, the total losses 
en route being less than 10 per cent. The lobsters, in excellent con- 
dition, were planted soon after arrival in the vicinity of Rosario, 
Orcas Island, one of the San Juan group. 

In November, 1916, a lot of eyed eggs of the ayu, or dwarf salmon, 
which had been forwarded through the courtesy of the Japanese 
Government, was received at the Birdsview (Wash.) station. These 
eggs, which are very small and somewhat adhesive, were transported 
in water. En route more than 50 per cent had hatched, and the fry, 
as well as most of the remaining eggs, were dead. The few live eggs 
hatched within a short time after being removed from the hatchin 
boxes, but as the station had no equipment for handling such arial 
fry, they quickly passed through the smallest mesh material avail- 
able, and no opportunity was afforded to observe them. 


RELATIONS WITH THE STATES. 


The Bureau’s constant aim and practice are to cooperate with the 
fishery authorities of the various States in every feasible manner. 
This cooperation is most widely exhibited in the matter of providing 
fish eggs for incubation in the State hatcheries, the resulting young 
to be cioiibiuted under State auspices, and of furnishing young fish 
to be similarly planted. 

A list of the States to which, on request, the Bureau, in 1917, sup- 
pe fish eggs and fish of the species and in the numbers indicated 

ollows. 
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ASSIGNMENTS OF Fish Eacs anp FisH to Stare Fisn Commissions, Fiscan 


YEAR 1917. 
: Fingerlings, . Fingerlings, 
State and species. |Eggs and fry.| yearlings, State and species. Eggs and fry.| yearlings, 
and adults. and adults. 
California: Chinook sal- New Jersey—Contd. 

TR OUGLCid. 3: . sae Eee es? WROZT SOO NE sa. Ss eee see Steelhead |... 3-22 :-5 1003000 ||ijceseieeee. 
Illinois: New York: 

BACK DASS ss JS Ns PA De eee 7,000 Lakertrouts: iLL: 2eLe F290; 000 Ni 02: EEC 

Brook trout... .\.-.---- BOS OOO Wie ae. eee Landlocked salmon... 25; 000))| i.e yaa 

CALS Foren oe dee ea linea en fae aa 10, 500 Pike-perch fry..-.-... 6; GOO"000 sas. eee 

Crappies - Fa tla se a5) oes 2g 2 300 Steelhead ..........-: 00: O00! |" 22s seeee ae 

Pike perch........... 15; 000%0001| oe sece ene Yellow-perch fry..... 250; 000 |e foe eee 

Rainbow trout.....-- 502000) )|-220 oe soe North Dakota: 

Bunsish. 2 yyy eS a le 4,000 iPikemerch-* 722-0 3,000; 000i: ..2< see 

Whitefish: -o02l2 4 2! 2; 000/000" #8. = aos Day steelhead... 2222-1: 100/0000|22. 2.0 55 ee 

Yellow, pene). 2.3: oes) csnek ues ae 250 || Ohio: 

Indiana: Pike perch....} 15,000,000 |---------..- Lake trout.......-.-- G00; 000) /eo. 252s 
Towa: Pike perches esse... 73,600,000 | - 552250228. 

Brook trout... ..-..-.: SOOO SSF. sce Wihitensh ceeeca 40, 980, OODs|o.s.xe5 32 See 

ale broities. 22. a2 LOO! O00 I= Sete te oe Oklahoma: 

Pike perchi.: .). 1-2 - 40,000, 0008) fo cbc eee Black Dass cccrae tebe eeeey. sack 70 
Kentucky: CAtiSH on abc atime mene) be means terete 10 

IBTaCk Dassescec sce erelsesencescceses 88 Rockspass 5 aber ae erg eee 80 

Chinook salmonse 2} /7.| asso oe 6,000 MUM fiS HS 2" tenes oe ee | eee aie aie 90 

CIAPDIC. ota a sb tec bee le oe oe 2,800 Yellow-perch fry..... 100, 000 60 

Pike-perch fry....-... 2; 000,,000 cout ece oo. Oregon: 

INGINDOWanLOUL are. |'eaacenrecnn aes 10,000 Blackspotted trout... 2; O00) <== onsen te 

Reckibasss Sey ce se |e eee eS 1,050 Blueback salmon..... 2; 0005,000))|% 2 fase sean 

SuUnfisnse psc th. le ote tseeeeee 4,200 Chinook salmon.....-. 163, 900 60, 000 
Maine: Lake trout.....-.-.-. 000, 0008). << 25224 

Brook trout....-----. 10050004} --/- sees ee Silver salmone;. 2 44. |e Pserteaci oes 10, 000 

Hake trout ose s. ae OO KOON econ soe ae Steelhead .-.......... 1687000 eee ace nee 

Landlocked salmon... 401 O00 WCE Ae a2 Pennsylvania: 

Massachusetts: Catfish..}...........-.. 12,500 Take Growth. soc teks T000 (O00 s)see wee cee 
Michigan: Rainbow trout.....-. BD; OOOH IE Lee ee ees 

Gray hngi st ooo ee a Pike perch {5.22 sebe 8,,000;,000 | 2cako ae 

Lake troute. co c=<cus< South Dakota: 

Pike-perch eggs... Blackspotted trout... 30,0001). S45 

Pike-perch fry........ IBTOOK TLOWG oe oi. oe ied| on ce ee ane 23,150 

Whitefish fry......... Pike perch -CiJu). 22.2 2 OOO; O00). Sat esee 
Minnesota: Utah: Blackspotted 

Lake trout: 3. .223<.- GLOUTE songs cee Seems 100; 0007) 0 esse aos 

Steelhead’. ..2..-0--.- Vermont: 

Wihitefish 224s. 22.8. 2 Channel Gathish =< .js.2|2 28 asseseeni 100 
Missouri: Rainbow trout Lake trout. ...:---..-. 900, GOD) 52-22 eae 
Montana: ‘ Landlocked salmon... 40,000 :12.. ae seen 

IBJACK!DASS. ea caecec| tebe k erasers ; pteelhead sos. e sale: 200,000). Cl petites 

Blackspotted trout... 400) 000))).2 22k soe Washington: Black- 

(Wathibh ge 2 aes eal bececese see se 2,000 spotted trout......... 200: 000) Sunes seiae 

Rainbow trout......- PSOS000 [F252 2 2 Wisconsin: 

IWihitehsh & se. 4640 see. 300, 000 Pasko Trobe soe 137000000 ihe. <ee.cahe Bee 
Nebraska: Pike perch... 9, 800, 000 IWihitefisnes . 2 cls. 0; QUO} 000"). £28 Saas 
Nevada: Brook trout... 150; 000) |aeeetceeece Wyoming: 

New Hampshire: Blackspotted trout... 300, 000 

Brook trout....------ SOS OOO) | it ce ee Lake trout.......-.-- 200,000 |. . 

Landlocked salmon... 25 ONO ae eee ee Rainbow trout....... 100, 000 

Rainbow trout......- TOO; OOO 2-22 a Steelhead .......--.-.. 100, 000 
New Jersey: a eS 

Rainbow trout.....-- DOLDOO: jacue eh a Total. = Jeet coe @ 322, 930, 700 163, 248 

Smallmouth black 

SSS, REC Ce Se eee Ue |e eccrine mee 1,500 


pike-perch eggs which were consigned to the Duluth station. 


@ Includes 14,230,000 fry. 


The Minnesota Game and Fish Department donated 25,000,000 


CLOSURE OF FISH HATCHERIES. 


During the year the Secretary, acting under the mandatory pro- 
visions of law, has closed two fish hatcheries, located at Havre de 
The Secretary’s action in each 
case was based on the recommendation of the Commissioner of 
Fisheries, and no date was set for reopening the stations. 


Grace, Md., and San Marcos, Tex. 
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The conditions which necessitated the closing of the Battery shad 
hatchery at Havre de Grace, at the mouth of the Susquehanna 
River, are set forth in a report by the Commissioner to the Secretary 
on January 27, 1917, from which the following extracts are taken: 


The possibility that the Bureau might be driven to this step has been appreciated 
by you for nearly four years. Each season in that period the condition of the fisheries 
at the mouth of the Susquehanna has been taken under consideration with reference 
to our fish-cultural work. In annual reports, in special reports to members of the 
legislature, in communications to the governor, in press notices to the fishermen and 
the general public, and in personal statements and appeals, we have shown the neces- 
sity for a radical change of policy on the part of the State of Maryland in order that 
the further depletion of once valuable fisheries might be arrested and the abundance 
of important food fishes might be restored and maintained. Nothing has been done 
to improve the situation. The State continues to permit practices known to be 
inimical to the best interests of the fisheries and directly antagonistic to the efforts 
of the Bureau of Fisheries in behalf of the people of the State. The future expendi- 
ture of effort and money under the circumstances is not only inadvisable and unjusti- 
fied, but is clearly forbidden by the following stipulation which Congress has wisely 
placed on our annual appropriations for the propagation of food fishes: 

‘“‘No part of the appropriation herein for propagation of food fishes shall be expended 
for hatching or planting fish or eggs in any State in which, in the judgement of the 
Secretary of Commerce, there are not adequate laws for the protection of the fishes.”’ 

The Government has been conducting shad-cultural operations at Havre de Grace 
since 1877, and has occupied the present site since 1880. Owing to its favorable 
location and the cordial cooperation of the fishermen, the hatchery was able to save 
the spawn of a very large percentage of the ripe shad caught for market, and the out- 
put season after season tested the full capacity of the plant. In fact, this hatchery 
has a record of young shad produced that is not approached by any other; and the 
abundance of fish was assured year after Year, notwithstanding an enormous catch. 
Gradually the methods of fishing have undergone a change and there has arisen a 
new generation of fishermen apparently indifferent to the needs of the shad, forgetful 
of their own interest, disinclined to cooperate with the Government, and insisting on 
the use of methods that are contrary to the interests of the State and of its people. 
The legislature, with the weight of evidence and testimony available regarding the 
obnoxious fishing methods, would be justified in summarily suppressing them as a 
nuisance; they remain unaltered. There is thereby placed on the Federal Govern- 
ment a task that yearly becomes more difficult, more expensive, and more unsatis- 
factory to all persons having the welfare of the fisheries and the fishermen at heart. 

In the earlier years cited, the average cost of collecting and hatching shad eggs at 
Havre de Grace was well under. $100 per million. In 1915 the cost exceeded $1,940 
per million, and during the past three seasons has averaged $1,216 per million, or more 
than twelve times the former cost. 

The entire history of the hatching operations on the Susquehanna shows that the 
Bureau has spared no effort and expense to aid the fisheries and maintain the supply 
of Maryland’s most important food fish. I would favor the resumption of our opera- 
tions as soon as the State gives evidence of a due appreciation of the Government’s 
work by the enactment of laws placing proper restrictions on the fishing. 


The situation at San Marcos was somewhat different from that at 
Havre de Grace in that two stipulations imposed by Congress in , 
relation to the fish-cultural work of the Bureau were being violated. 
The matter was formally presented by the Commissioner to the 
Secretary in May, 1917, and the Secretary thereupon issued a closing 
order, accompanying it with a public statement from which the 
following is an extract: 

It is with deep regret that I have been obliged to close the fish-cultural station at 
San Marcos, Tex., because of the failure of the State to meet the conditions imposed 
by Congress. These conditions are (1) that the State shall afford proper protection 
to the fishes cultivated and (2) that the Commissioner of Fisheries and his duly 
authorized agents shall be accorded the right to conduct fish-cultural work and all 
operations connected therewith in such manner and at such times as they may 
regard as necessary and proper. 


he principal fish cultivated at the San Marcos station is the largemouth black 
bass, the most important of the fresh-water fishes of Texas. The Department has for 


99805°—19——6 


78 REPORT OF THE COMMISSIONER OF FISHERIES. 


years been calling the attention of the State to the fact that this species is not protected 
during the spawning season, but may be caught and killed even when the parent fish 
are on their nest guarding their eggs and defenseless young. Such disregard for the 
elemental needs of the fish nullifies the work of the Bureau of Fisheries and indicates 
an indifference to the future welfare of the fisheries and fish supply that is in strong 
contrast to the attitude of other States. The necessity for amending the local fish 
laws was actively urged on the State by the Department during the years 1915, 1916, 
and 1917, is acknowledged by the State fishery officials, has been pointed out by 
numerous public-spirited citizens, and has received the favorable consideration of 
committees of the State legislature. At the recent regular and extraordinary sessions 
of the legislature strong representations were made to the legislature and the gov- 
ernor by citizens, by Department officials, and by members of the Texas delegation 
in Congress, but the legislature failed to act. 

The other phase of this matter was (a) the assertion by the Bureau 
of the supposed right to take fish for brood purposes, rearing, and dis- 
tributing, from the head of the San Marcos River, in accordance with 
a distinct agreement with the local utilities company, that con- 
trolled the water and with a citizens’ committee which acted for the 
town of San Marcos, at the time the station was located there in 
1893; and (b) the recent denial by the townspeople and the local legal 
officers of the right of the Bureau’s agents to take fish from the shut- 
off head of the San Marcos River that, from the very outset, had been 
regarded as a part of the station’s nursery system. Fortified by an 
opinion of the attorney general of Texas, the local county attorney 
gave notice that the continuance of operations in the water in ques- 
tion would be followed by prosecution of the Bureau’s representa- 
tives. The Bureau could not consent to abandon operations it 
regarded as rightful nor to subject its employees to arrest, imprison- 
ment, and possible fine and conviction, for carrying on disinterested 
work in behalf of the State, so the discontinuance of the station was 
the only logical procedure. : 


ARTIFICIAL PROPAGATION OF FRESH-WATER MUSSELS. 


The usual work in the propagation of fresh-water mussels was 
carried on at various points in the Mississippi Basin under the super- 
vision of the fisheries biological station at Fairport, Iowa. By 
means of this work, together with well-regulated protective measures, 
it is expected to perpetuate the supply of commercial mussels. 

During the year a total of 252,486,200 mussels in a condition of 
parasitism on fishes were planted in suitable waters, as compared with 
331,451,490 for the preceding year. This decrease was due to very 
unfavorable river conditions and to an unprecedented scarcity of ripe 
mussels. While an abundance of female mussels with eggs was avail- 
able, it was not until very late in the season that many ‘‘river muck- 
ets”’ sufficiently ripe for the work could be obtained. 

Five species of commercial mussels were propagated in 1917, of 
which the principal ones were the common mucket and the Lake 
Pepin mucket. The inoculated fish hosts were liberated in the 
Mississippi River off Fairport and in Lake Keokuk, Iowa; in Lake 
Pepin, Minn.; in the Black and White Rivers in Arkansas; and in 
the Cumberland River in the vicinity of Kuttawa, Ky. 

The actual cost of production was 2.72 cents per thousand, but if 
allowance is made for overhead charges the cost per thousand was 
3.73 cents. In connection with this work 57,839 adult and 921,915 
fingerling fish were reclaimed from landlocked ponds in the over- 
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flowed lands and returned to public waters. Of the number of fish 

rescued 110,603, or approximately 11 per cent, were infected with 

larval mussels. The total number of fish handled was 2,039,018. 
The following table shows the details of this work: 


MussEL PROPAGATION IN THE FiscAL YEAR 1917—Pornts or DeEpostr AND SPECIES 
oF GiocHipIA Usep For INFECTION. 


Arkansas. Mississippi River. 
Cum- Beas re See, 
. berland | 
f J : | PY 
Species of mussel. River, | white aa Eaves) Lai Fair- Total. 
Ky. Biden River Keokuk, | Pepin, port, 
ag = 5; Iowa. | Minn. Towa. 
Pocketbook (Lampsilis ventri- 

HOST eee Reve as 2 eet SELES TLE Ry IN| ERS ot ees ESR aE as OP Pe Dee weal CS ae ee eee | 1,820,000) 1,820,000 
Mucket (Lampsilis ligamentina)|4, 699, 000/15, 432, 700/34, 072, 500|..........)----------- 76, 805, 500 131, 009, 700 
Lake Pepin mucket (Lamp- | | 

SLID LULCOIG lardm cis Wala t= Stee ec oo fF ates oes 225 Se el (12, 639, 900/106, 662, 600).......... 119, 302, 500 
Yellow sand-shell (Lampsilis } | 

UWHOMOMLOLUES ic Ahem scat Soda Sosa oees 2 pri M000) ee oa ae Bele E De Deel 5 ee 213,000) 247,000 
Butterfly (Plagiola securis)....|.....--.. NOZROO ete oF 6 |e eee Calas eS |--s--2-00! | 107, 000 

ys ee Ree 8 eee 4, 699, 000 15, 573, 700(34, 072, 500|12, 639, 900/106, 662, 600,78, 838, 500|252, 486, 200 


SURVEYS, INVESTIGATIONS, AND EXPERIMENTS. 
GENERAL ASPECTS OF THE WORK. 


In biological work the year has been marked by substantial read- 
justments. These have arisen partly from enlarged responsibilities 
and opportunities coming with an increase of personnel, partly from 
the fact that some of the investigations have progressed to a stage 
justifying or requiring a rearrangement of plans, and partly from the 
conditions of national exigency. On the whole, the changes and the 
new undertakings have the effect of concentrating the efforts of the 
Bureau upon problems of most immediate practical importance. 

The climax which came in national affairs late in the fiscal year 
necessitated the directing of the usual laboratory and field investiga- 
tions toward increased production of aquatic supplies, especially 
foods, and toward measures that conduce to a reduction in wasteful 
and destructive practices. 


STUDIES OF MARINE FISHES. 


The oceans, as the largest bodies of water, are and must always 
remain the greatest sources of food from fishes, and the studies 
intended to lay a proper foundation for the exploitation and control 
of marine fisheries are of very great importance. The conditions of 
study and the complexity of the problems are, however, of such a. 
nature as to cause marine investigations to be relatively slow in the 
roduction of practical results. In the present circumstances, there- 
ore, and with the lack of suitable available vessels, there has un- 
avoidably occurred a temporary suspension of some investigations 
that it would have been otherwise highly desirable to continue. 
The tuna investigation conducted off the coasts of southern Cali- 
fornia and Mexico has been continued throughout the year, with 
results which are not yet sufficiently definitive to admit of conclusions, 
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but which seem to indicate the delimitations of the areas of possible 
tuna fishery. At the close of the year plans were under consideration 
for a more adequate prosecution of this investigation in the hope and 
belief that another year would not pass without a definite and prac- 
tical contribution to the solution of some of the principal problems 
now appearing as obstacles to a continuous and entirely successful 
prosecution of the tuna fishery and the industries dependent there- 
upon. 
SURVEYS OF FISHING GROUNDS. 


For a short period during the early winter of 1916-17 the Grampus 
was employed in surveying banks in the vicinity of Cape Fear of 
whose exact location, extent, and productivity the fishermen have 
been unaware. Unfavorable weather permitted the survey of but 
two grounds. The larger of these les in 12 fathoms of water 9 miles 
southwest one-half south from the Cape Fear River entrance buoy, is 
easily found and will support an important fishery for sea bass or 
blackfish. The smaller ground, locally known as the ‘‘snapper 
bank,” lies in from 12 to 13 fathoms of water 14 miles west southwest 
from the offshore light buoy 2A at the end of I'rying Pan Shoal. It 
is entirely surrounded by a large area of scattered patches of rock 
and affords good fishing when a vessel is allowed to drift over it. 

The investigations of the same vessel in the Gulf of Mexico later 
in the winter, although seriously interrupted by storms, fog, and 
other circumstances, yielded information valuable to the fishery 
interests of Alabama, Mississippi, and Louisiana. Shrimp were taken 
in. abundance in the otter trawl on mud bottom, in 5 fathoms of 
water, off the entrance to Mobile Bay. In February experimental 
hauls off the southeast side of Ship Island, Miss., developed a pro- 
ductive area at least 4 or 5 miles long on which shrimps were found in 
abundance equal to the best fishing off Fernandina, Fla., but with a 
much smaller proportion of small fish and trash. Another ground 
producing large shrimp in abundance was found in 9 fathoms, on 
mud bottom, about 9 miles southeast of Barataria Pass, La. These 
results indicate that a productive winter fishery for these valuable 
crustaceans may be developed offshore on a considerable stretch of 
the Gulf coast. 

OCEANOGRAPHY. 


The same causes which have contributed to a temporary diminution 
of activity in studies of marine fishes led before the close of the year 
to the interruption of some of the important oceanographic investiga- 
tions. 

The Grampus was, however, able to make a series of observations 
beginning with a cruise from Gloucester, Mass., to Norfolk, Va., 
early.in the fiscal year. The vessel then made a line of hydrographic 
‘stations from Cape Henry to the Gulf Stream and thence to Cape May, 
N.J. Going later to Gloucester, Mass., a few stations were made in 
the Gulf of Maine, whence she proceeded to Southport, N. C., for 
investigations of fishing grounds as already mentioned, and later to 
Key West. In the Gulf of Mexico the vessel cruised over the con- 
tinental shelf (within the 100-fathom line) from Key West, Fla., to 
Aransas Pass, Tex. 

Some oceanographic data have also been gathered in connection 
with the tuna investigation on the Pacific coast. ; 
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While the field work in the investigation of Chesapeake Bay closed 
during September, 1916, the detailed study of materials collected, 
which is necessary for the drawing of conclusions, remains to be 
finally completed; however, substantial progress has been made. 


SHELLFISH INVESTIGATIONS. 


Provided with a more adequate personnel for attention to the 
problems of the oyster industry, the Bureau has been able to set 
these investigations upon a basis promising and already yielding 
greater efficiency and more practical service to the oyster industries. 
A provisional field laboratory has been established at Milford, Conn., 
from which as a base the principal problems of the great oyster- 
planting industry on Long Island Sound and other waters are being 
considered. The problem of finding the conditions necessary to 
secure a regular ‘‘set”’ of oysters is given first place, although atten- 
tion is given from that headquarters to other important matters, 
such as the destruction or damaging of oyster beds by the growth of 
the so-called ‘‘sand coral.”’ 

There has been cooperation with the Conservation Commission of 
Maryland in observational and experimental work on the growth 
of oysters in Chesapeake Bay. Through the Woods Hole laboratory 
further attention has been given to the study of green gill in oysters 
of Lynnhaven Bay and other localities, and studies of some impor- 
tance have been addressed to the nutrition of oysters. The results 
of both of these latter investigations have been given put in published 
reports. The Bureau has continued to extend aid to the oyster 
investigations of Puget Sound undertaken in cooperation with the 
University of Washington. 

Serious mortalities among oysters or injuries to oyster beds occurred 
during the year in regions remote from each other and from distinct 
causes in the several cases. Among these was the damage to oyster 
beds from ‘‘sanding,”’ owing to the work of polychete worms in 
building tubes of sand and overrunning, or even smothering, the 
oysters; it was most prevalent in Jamaica, Great South, and Hemp- 
stead Bays. The loss of large numbers of planted oysters in Chesa- 
peake Bay was investigated and the results were made known to 
persons interested. On the west coast of Florida there occurred very 
serious losses of oysters resulting from the depredations of a turbel- 
larian worm, locally but improperly known as a ‘‘leach.”’ A less 
misleading and more appropriate name is that of ‘“wafer,’’ which is 
applied to a similar pest in New South Wales. This form had not 
previously been recorded as an enemy of oysters in this country. 

Mortality among scallops in Maine was investigated and found to 
be attributable to the work of starfishes, which were made more 
abundant by the pursuit of improper practices in the scallop fishery. 
Appropriate recommendations were made. 

Investigations relating to fresh-water mussels have been continued 
actively. Interesting progress has been made in experiments in 
rearing mussels under conditions of control since it has been found 
that mussels (Lake Pepin muckets) reared in confinement from arti- 
ficial infections begin breeding at the age of little more than two 
years. A second generation is now being reared from parents which 
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were artificially propagated and reared in confinement. Studies and 
experiments indicate that the natural food of fresh-water mussels is 
made up principally of detritus, which is decayed or decaying animal 
~ and vegetable matter, and that vegetable matter is preferred to ani- 
mal. Investigations completed just at the beginning of the fiscal 
year have shown also that fresh-water mussels have the power of 
absorbing nutriment in the form of fats (olive oil) and protein (egg 
albumen) directly from solution in the water and through the cells 
of the surface of the body (gills, mouth, palps, and foot). It was 
possible to determine that the fats, so taken up by the cells of the 
outer body walls, were transported through the circulatory system 
to the various parts of the body. 

Considerable attention has been given to the matter of securin 
for the mussels proper protective legislation on the part of the severa 
States. Under present conditions, the efforts of the Bureau to propa- 
gate fresh-water mussels are not supplemented as they should be by 
the extension of a reasonable measure of protection to the young 
mussels. 

A study of the causes of pearl formation in fresh-water mussels 
has been brought to a stage of reporting. There has also been 
obtained during the year a valuable fund of information regarding 
the pearl fisheries and pearl culture in the Far East to which it is 
hoped to give publication within a reasonable time. 


BIOLOGY OF THE BLUE CRAB. 


A new investigation of the life history and habits of the blue crab, 
although begun only at the beginning of the fiscal year, has already 
made such progress as to supply the information most needed as a 
basis for the regulation of the fishery and the conservation of the 
blue crab, particularly in Chesapeake Bay, the headquarters of the 
world’s greatest crab fishery. 

The blue crab may spawn more than once. Crabs under observation 
have spawned twice in the same summer. The female crabs which 
are dredged during the winter are prospective spawners whether or 
not they have spawned during the preceding season. ‘The life history 
of this species in Chesapeake Bay is, in brief, as follows: 

Nearly all the young are hatched in the lower bay from the last 
of June to about the first of September. The great majority of the 
young begin a migration northward up the bay, settling on the bot- 
tom when cold weather comes and ceasing to feed or to shed. The 
next spring they resume development and their northerly migration. 
They reach maturity in Maryland waters, where mating occurs, prin- 
cipulle during the last of July and August. Mating occurs only once 
during the lifetime of the female, but sufficient sperm is received and 
carried to fertilize two or more successive batches of eggs. The 
females then migrate southward to the lower part of the bay, while 
the males generally stay behind, spending the winter in deep water or 
in creeks and rivers. About 80 per cent of the adult crabs taken in 
the upper waters of the bay are males, and, correspondingly, about 
80 per cent of the adult crabs taken in the waters near the mouth of 
the bay are females. 
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Some of the females lay a batch of eggs before or while going south, 
but probably the greater number lay no eggs until the following sea- 
son. A certain small percentage of the young do not migrate up the 
bay but remain to develop and mate in the lower waters. 

At the approach of cold weather the crabs settle to the bottom and 
are usually supposed to bury there, but it is probable that they 
simply le dormant and occasionally move slowly over the bottom. 
Practically all females dredged during the winter, whether or not they 
had spawned previously, were found to contain eggs and the livesperm 
with which to fertilize them. There is no evident northward migra- 
tion of such crabs in the spring. Most of the females die shortly 
after the last batch of eggs is laid. Crabs mature in about a year, 
growing in size by successive moltings. Mating occurs only at the 
last molt of the female, when the abdomen changes from the tri- 
angular to the apron form. The length of life is apparently two or 
three years. 

An investigation of the spiny lobster, an important crustacean and 
excellent article of food in the waters of southern Florida, was under- 
taken about the middle of the fiscal year, and satisfactory progress 
is being made. 


PROGRESS IN CULTURE OF DIAMOND-BACK TERRAPIN. 


The results of the continued experiments in diamond-back terrapin 
culture at the Beaufort (N. C.) laboratory were given at some length 
in the last annual report. The progress during the past year has 
been gratifying, especially in the rapid growth of the young terrapin 
hatched in the summer of 1916. The largest individual kept in a 
warm house and fed during the winter was more than three inches 
(80 mm.) in length of bottom shell. This is believed to be a new 
record for the growth of diamond-back terrapin in the first year of 
life, and gives further encouragement to terrapin culture as a com- 
mercial enterprise. 


STUDIES OF ANADROMOUS FISHES. 


At the beginning of the fiscal year, two particularly important 
investigations were in progress relating to fishes which, though not 
alike in structure or appearance, have the same interesting and sig- 
nificant habit of leaving the ocean and ascending streams for the pur- 
pose of pee rise to a new generation. This Tit is of particular 
practical importance because essentially all the mature individuals 
of the species are periodically assembled. in definite runs in restricted 
localities, when they are easy of capture on the one hand and available 
_ for purposes of artificial propagation on the other. It is most de- 
sirable that there should be available specific and reasonably compiete 
knowledge of the migrations of the shads and the salmons and of the 
conditions to be met in protective measures and in practices of arti- 
ficial propagation. ’ 

Progress was made in the analyses of the data accumulated during 
the field studies on the principal shad streams from St. Johns River, 
Fla., to the St. Croix River, Me., and New Brunswick, but probably no 
stage of completion can be reported until, with a change of conditions, 
it becomes again possible to give the careful attention to the elaborate 
measurements, comparisons, and analyses which the subject requires. 
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A further investigation of the migrations of the Pacific salmon has 
been undertaken with the most competent assistance, having special 
reference to the salmon of Alaska and the problems of governmental 
and private artificial propagation. | 


INVESTIGATIONS PERTAINING TO FRESH-WATER FISHES. 


The Bureau has continued actively the several investigations 
relating to the food of fresh-water fishes, both as independent studies 
and as phases of the,experiments in the rearing of fishes in ponds. 
The results of more than two years of study of the habits and food of 
the yellow perch have been prepared for publication. _A report on the 
pikes, comprising most of the known data regarding the habits, 
artificial propagation, and commercial importance of this well- 
defined family of fishes, has been issued and will prove useful to those 
who are interested in the cultivation of the pike, pickerel, and mus- 
kellunge, and to whom it is of importance to understand the relations 
of these predatory fishes with their less vigorous associates in natural 
or artificial bodies of water. 

The serious decline in important fisheries of the Great Lakes, due 
to excessive and sometimes unrestricted fishing, long ago showed the 
necessity for a thorough knowledge of the habits and migrations of the 
principal fishes of the Lakes, in order that the regulation of the fishery 
and the artificial propagation of the fishes might be founded upon such 
a clear understanding of the habits and movements of the fishes that 
the maximum in practical results would be attained. It has not yet 
been possible to give to this field attention commensurate with the 
importance of the fisheries and the difficulties of the problems. A 
beginning was made during the fiscal year in the inauguration of a 
new study of the systematic relations, habits, and migrations of the 
fishes of the subfamily Coregoninz, including the whitefishes and 
ciscoes or lake herring. 

The experiments and investigations in the rearing of fishes in ponds, 
which have been pursued in connection with the fisheries biological 
station at Fairport, Iowa, have continued to yield gratifying results. 
While the artificial propagation of the buffalofsh had previously been 
shown to be entirely feasible as regards the fertilization and subse- 
quent handling of eggs and the rearing of young to a fairly advanced 
stage, the effort to have buffalofish spawn naturally in artificial ponds 
had not, until the spring of 1917, met with success. The conditions 
were varied last season by keeping the experimental pond about half 
full of water in the early part of the season and allowing it to fill 

radually early in May. A few days after the pond was filled, a few 

uffalofish were observed to be ‘‘splashing”’ along the margin of the 
pond. Abundant buffalofish fry were observed soon afterwards, 
. when specimens were collected and identified. Without additional 
experimentation it can not be definitely determined if the manner 
of manipulation of the pond practiced this season was the particular 
effective factor in bringing success. 

In the last annual report it was mentioned that, in spite of many 
failures in earlier trials, a successful attempt at the propagation of 
the channel catfish, or spotted catfish, in ponds was in progress as the 
fiscal year closed. As the channel catfish at Fairport have again 
spawned under observation in the ponds of Fairport, it seems alto- 
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ether probable that this most highly esteemed of all catfishes can 
propagated successfully in a practical way, by eppovce a suitable 
environment and proper nesting conditions, and by the exercise of 
care to separate the adults from the eggs or young at the proper time. 
The fry which hatched in the ponds and those which were hatched from 
eggs in jars in the experimental battery grew rapidly, attaining a 
length of 3 inches in a few weeks. 

Other experiments in the propagation and rearing of the large- 
mouth bass and several species of sunfishes have also been in progress. 

In experiments in the rearing of fishes attention has been given to 
the study of the food of the developing fishes at all stages, and to 
collateral observations of the available food supply. Experiments 
have also been undertaken in the artificial feeding of fishes in ponds. 

During the fiscal year a careful biological and fish-cultural survey 
of certain waters of western North Carolina, including the Mount 
Pisgah National Forest Reserve, was made and information was 
gained that will be of material value in guiding the Government’s 
activities in the propagation and protection of fishes in the reserva- 
tion. 

The fish capacity of artificial ponds or of natural lakes is deter- 
mined by physical, chemical, and biological conditions, and success 
in the rearing of fishes or the conservation of fishes will be greater it 
guided by a proper knowledge of these interrelated conditions. The 
subject is one of much complexity and knowledge grows only by slow 
stages and patient application. The Bureau has been glad, therefore, 
to continue its cooperation with the State Geological and Natural 
Mistory Survey of Wisconsin, in those fruitful studies of the biological 
and plgsioel conditions in Wisconsin lakes which have a general 
application. 

In the study of the fishes in relation to the extermination of mos- 
quitoes and to public health, as supplemental to the broader investi- 
gations and activities of the Public Health Service and the Bureau of 
Entomology, a satisfactory degree of progress has been made and 
further experiments are undertaken in promoting a growth of desira- 
ble species of fish in impounded waters. 


WATER-POWER DEVELOPMENT IN RELATION TO FISH LIFE. 


With progress in water-power developments and a steady increase 
in the number of dams in the course of rivers frequented by migratory 
fishes, it is unfortunate that there is not more adequate information 
as to the conditions under which fishways are necessary and practi- 
cable and the types of fishways adapted for particular species of fish 
and conditions ot stream and dam environment. As much attention 
as possible has been given to the matter during the fiscal year and a 
report on the subject was issued. Plans are in contemplation for 
more extended field studies during the fiscal year 1918. 

The peculiar problems of fish protection in arid regions arise from 
the fact that large portions of the flow of streams may be diverted 
into irrigation canals, and, if the fish are permitted to pass freely 
ee the canals and into the laterals, they must eventually be 
stranded in the fields or otherwise lost. An investigation of the con- 
ditions in irrigation projects was begun last winter, and a preliminary 
report on the subject has been made. The investigation has been 
interrupted for a time by the pressure of other matters. 
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At the Yuma (Ariz.) project the fish are excluded from the canals, 
because of an arrangement whereby the water enters the canals from 
a settling pool through a siphon that is fish tight. Seven miles below 
Yuma the maintenance of a dam on the Colorado River for diversion 
of water in Imperial Valley, Cal., causes the river bed below the dam 
to be left dry at times so that quantities of fish are stranded. The 
Salt River project involves a large system, but as the canals and 
ditches always contain water there is little reason to suppose that 
much damage to fish occurs. The reservoir formed by the construc- 
tion of the Roosevelt Dam in- Arizona has been well stocked with 
bass. Fish are reported to be lost in the spring freshets, when the 
water rises to a height of 10 feet or more above the top of the spill- 
ways, carrying fish over the dam and through a fall of 225 feet. The 
prevention of such losses by the use of screens to hold the fish back 
has been given consideration, but the difficulties are very great and 
possibly insurmountable. 

In California, and especially in the Sacramento River basin, where 
large areas of land are farmed by irrigation, large losses of fish would 
occur but for the effective work of the State authorities in requiring 
all ditches and intakes to be provided with screens and all dams 
with fishways. A recent act of the legislature requires the owners 
of dams that are too high for a useful fish ladder to build and main- 
tain hatcheries. In that State the ‘‘squirrel-cage”’ type of revolving 
screen is generally recommended for its simple design and cheapness 
of construction, but for canals wider than 25 or 30 feet the parallel- 
bar type of screen is considered the only practical means of keeping 
fish out. In Nevada a new law effective September, 1917, requires 
the screening of intakes and ditches as well as the use of fishways. 
Irrigation is extensively practiced in the northern half of the State, 
and heretofore countless numbers of trout fry and other fishes have 
been poured into the fields. 


SERVICE OF THE BIOLOGICAL LABORATORIES. 


The various investigations in progress at the several biological 
laboratories at the close of the preceding fiscal year were continued 
during the early part of the present year. Before the close of the 
year, however, it was found desirable to adopt temporarily a new 
policy with regard to the laboratories because of the necessity of 
concentrating all efforts, as far as possible, upon the immediate 
increase of the aquatic food supply. 

The laboratory at Woods Hole was not opened for general investi- 
gations but a special staff was stationed at that laboratory for work 
relating to the improvement of methods of preserving fish. One 
investigator was employed for observation of the occurrence of nema- 
tode parasites in the flesh of marine fishes, a question which has 
been found to have a direct bearing upon the marketing of fish. 

At the Beaufort laboratory the scientific staff consisted only of the 
director and one investigator who was enabled to continue the 
important and timely investigation of the protection of wood against 
marine borers. The director devoted himself to experiments in the 
curing of fish by methods of salting and of salting and smoking. It 
had been generally believed that the curing of local fishes during the 
summer was not practicable, but, largely as a result of the Bureau’s 
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efforts and experiments, several kinds of fishes have been preserved 
_and the dealers have found a good demand for salted fish. 

The fish-cultural experiment work of the fisheries biological sta- 
tion at Fairport bears so directly upon the immediate problems of 
food supply that the activities of this station have suffered no cur- 
tailment, but are expected to be somewhat extended during the 
ensuing year. Among the investigations in progress, anh from. the 
direct experiments in rearing fishes as previously referred to, are 
those relating to insects and insect larve, aquatic plants, and para- 
sites, as they affect the productivity of ponds or lakes. The results 
so far obtained are already valuable in guiding the management of 
fishponds. 

The construction of the marine biological station at Key West was 
undertaken during the fiscal year. The pool which will serve as a 
source of supply for sea water, for the protection of small boats, and 
for other purposes, has been excavated, and a canal connecting the 

ool with the ocean has been completed except for a control gate. 

lans for two of the buildings were completed and bids were sliver 
tised for in the iast month of the year. Owing to various causes, 
including the present high prices of labor and materials, there exists 
some doubt if a reasonable bid will be received. Meantime, some 
scientific work was begun during the winter and encouraging progress 
has been made. The study of the spiny lobster has been ‘he prin- 
cipal investigation. 


MISCELLANEOUS INVESTIGATIONS AND SERVICES. 


There has been an unusual number of calls upon the Bureau for 
investigations and advice relating to the diseases of fishes or to the 
mortality of fishes in public or private waters, due either to disease 
or to industrial pollutions. In as many cases as possible the fish 
pathologist of the Bureau, or an assistant, has visited the scene of 
trouble, made all practicable observations or collections, and upon 
return to the office has subjected the material and data to careful 
examination. ‘The most serious trouble of this kind to arise was a 
mortality of sea fishes on the west coast of Florida, which has been 
described and discussed in a published report.? Other serious, 
troubles manifested themselves in Chesapeake Bay, Saginaw River 
and Bay, and elsewhere. 

The Bureau has not only continued to cooperate with the Bureau 
of Soils, as far as the conditions permitted, in a study of kelp harvest- 
ing in relation to the fisheries, but it has begun a systematic study 
of the distribution of marine algz on the west coast with particular 
attention to species that may be useful in the industries. 


ALASKA FISHERIES SERVICE. 


IMPORTANCE OF THE ALASKA FISHERIES. 


All branches of the fishing industry, except whaling and halibut fish- 
ing, showed an increase in 1916 over 1915, and the fisheries in the aggre- 
gate were wore extensive and valuable than ever before. The number 


@ Mortality of Fishes on the West Coast of Florida. Appendix III, Report of Commissioner, 1917; by 
H. F. Taylor. Bureau of Fisheries document No. 848. 
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of persons engaged was 23,994, an increase of 1,532 over the previous 
year; the investment amounted to $39,569,612, an increase of more 
than $2,253,000; and the value of the products was $26,156,559, an 
increase of more than $5,157,000. The yield of the fisheries in both 
quantity and value was the largest in the history of Alaska. The 
record year, 1914, was surpassed by nearly $5,000,000 in the market 
value of the output. 

The salmon industry in 1916 represented 88 per cent of the total 
investment in Alaska fisheries and 92 per cent of the total value of 
products. An important feature of the business was the operation 
of 100 canneries, a gain of 15 over 1915. The pack of canned fish 
reached the stupendous total of 4,900,627 cases, valued at $23,269,429, 
which figures were never before equaled. In southeast Alaska, the 
runs of coho and chum salmons were the largest ever known, and the 
runs of humpback and red salmons were exceeded only by the seasons 
of 1915 and 1914, respectively. In central Alaska there were exceed- 
ingly heavy runs of humpbacks and reds, and the fish canned exceeded 
by 400,000 cases the high record of 1914. In western Alaska, the 
district in which the red salmon predominates, the catch of 19,600,000 
fish was but little less than the average for the five-year period-ending 
with 1916 and was about 3,000,000 fish more than in 1915. 

The other important Alaska fisheries in 1916 had the following 
value of products: Halibut $679,463, cod $518,797, herring $418,076. 
and whale $363,721. As compared with 1915, the halibut and whale 

fisheries showed a decline and the cod and herring fisheries an advance, 


VIOLATIONS OF THE FISHERY LAWS. 


Taking into consideration the immense extent of the fisheries, the 
vast territory covered by the operations, the comparatively unset- 
tled condition of most of the coastal sections, and the strong tempta- 
tions that come to the fishermen to take fish regardless of the welfare 
of the industry, serious violations of the fishery laws are remarkably 
infrequent. | 

During the 1916 fishing season a number of cases of minor infraction 
of the laws were reported by the Bureau’s agents to the local United 
States commissioners and district attorneys. These cases involved 
fishing during the weekly close period, fishing in prohibited areas, 
and using nets within illegal distance of other nets. inmost instances 
conviction was secured and a fine was imposed. A noteworthy batch 
of cases was brought before the United States commissioner at Haines 
in August, 1916. The Bureau’s warden made complaint against the 
operators of 3 boats and 28 operators of nets, found fishing in Chilkoot 
River and Chilkoot Lake in violation of the weekly close-time provi- 
sion of law. All of the defendants pleaded guilty and were fined from 
$1 to $250 and costs. 


CENSUS OF WOOD RIVER SALMON. 


Wood River, a tributary of Nushagak Bay, has for many years 
been set aside as a natural breeding preserve for salmon, chiefly 
resorted to by the red salmon. In order to keep informed as to the 
extent to which the salmon are able to escape the commercial fishing 
operations in Nushagak Bay and pass up Wood River to their spawn- 
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ing grounds about Lake Aleknagik the Bureau in 1908 began the 
enumeration of the fish and has continued this work each year since, 
1914 excepted. By means of a temporary rack thrown across the 
stream near the lake, the fish are compelled to pass through a narrow 
gate and are there counted by agents kept continuously on duty, by 
day and night, for about seven weeks during which time the run lasts. 

In 1916, between June 23 and August 12, the number of salmon 
ascertained to have gone to their spawning grounds was 551,959, 
compared with 259,341 in 1915. The bulk of the fish came in three 
distinct waves in July, at the crest of which 57,237, 47,343, and 
55,864 salmons, respectively, were noted in 24 hours. Except during 
the heavy runs a considerable proportion of the fish showed injuries 
attributable to nets, and such fish were somewhat more numerous 
than in 1915. 

Acknowledgments are due to several fishing companies for assist- 
ance which made this work possible. The Alaska-Portland Packers’ 
Association provided a tug for towing the equipment to the lake. 
The Alaska Salmon Co. supplied a boat for use in making investiga- 
tions on the lake and the Alaska Packers Association furnished the 
entire equipment required for making the count. 


A FISHERY INTELLIGENCE SERVICE FOR ALASKA. 


In response to a formal request by the Territorial Legislature of 
Alaska, the Bureau of Fisheries in conjunction with the Signal Corps 
of the United States Army established (in the summer of 1917) a 
fishery intelligence service whereby a number of coastal towns in 
Alaska are furnished daily (Sundays and holidays excepted) with 
the prices of fishery products at Seattle and Ketchikan. The daily 
quotations include the prices of the more important kinds of fresh 
fish, and on Monday of each week additional information is furnished 
in regard to prices of salt products at Seattle and Ketchikan. It is 
hoped that the service thus afforded the public will tend to stabilize 
prices and to create a more dependable market for the fishermen’s 
products. 


COMMERCIAL FISHING WITHIN THE ALEUTIAN ISLANDS RESERVATION. 


During the past fiscal year 11 permits to engage in fishery opera- 
tions within the Aleutian Islands fmemarsation were issued to the fol- 
lowing persons and companies: 

1.8. Applegate, of Berkeley, Cal., authorizing the packing of not 
een 300 barrels of salmon per annum in the vicinity of Umnak 

sland. 

2. A. C. Goss, of Unalaska, authorizing the taking of atka mackerel 
and red salmon in the vicinity of Attu Island and Umnak Island, 
respectively, in 1917. 

3. Pacific’ American Fisheries, authorizing the construction and 
re Meant of a plant on Ikatan Peninsula for the canning or salting 
of salmon or other food fishes. 

4. Sockeye Salmon Co., authorizing the construction and operation 
of a plant on Unimak Island for the canning or salting of sutentiy or 
other food fishes. 


90 REPORT OF THE COMMISSIONER OF FISHERIES. 


5. Paul Buckley, of Unalaska, authorizing him to engage in cod 
fishing operations on Akutan Island. 

6. Paul Buckley, authorizing him to engage in cod fishing opera- 
tions on Unalaska Island. 

7. Alaska Fishing Co., authorizing the taking of not to exceed 1,000 
barrels of salmon in the vicinity of Unalaska Island in 1917. 

8. Paul Buckley, authorizing him to construct and operate on Una- 
laska Island a plant for the canning or salting of salmon and other 
food fishes taken in the vicinity of Unalaska Island. 

9. O. K. Quean, of Unalaska, authorizing him to take not to exceed 
200 barrels of salmon in the vicinity of Unalaska Island in 1917. 

10. Alaska Commercial Co., authorizing the packing at Unalaska 
of not to exceed 50 barrels of salmon in 1917. 

11. Andrew C. Smith, of Portland, Oreg., authorizing him to engage 
in the business of salting cod and salmon for commercial purposes at 
Chernofski Harbor and Kuliliak Bay. 

All of these permits stipulate that employment shall be given as 
far as reibti nal to natives of the reservation in the matter of carry- 
ing on the operations authorized. All permits are revocable at the 
pleasure of the Secretary of Commerce. ‘ 

Two permits authorizing operations within the Aleutian Islands 
Reservation have been issued jointly by the-Departments of Com- 
merce and of Agriculture. One involves the pasturing of cattle, 
sheep, and other domestic animals by Paul Buckley upon that part 
of Unalaska Island which is south and west of Kashega and Kuhhak 
Bays; the other somewhat similar operations on Unimak Island by 
Andrew C. Smith. 


INSPECTION OF PRIVATE HATCHERIES. 


In the year 1916-17 there were operated in Alaska four salmon 
hatcheries belonging to companies engaged in the catching and 
canning of salmon. These obtained 90,136,000 eggs of the red sal- 
mon, and hatched therefrom 83,353,000 fry which were planted 
in local waters. Under the law the rebates of taxes allowed these 
companies, amounting to 40 cents for each 1,000 red or king salmon 
fry released, aggregated $33,341. 


STREAM IMPROVEMENT. 


An important matter in the conservation and increase of the 
salmon supply in Alaska is the improvement and development of 
additional natural spawning beds. There are numbers of streams 
in Alaska, particularly in the southeastern section, which are im- 
passable to salmon because of natural barriers, chiefly waterfalls. 
In some cases, also, streams have become choked through the accu- 
mulation of timber and other débris. It is felt that much good may 
be accomplished by giving the salmon every possible aE ortunity 
to spawn naturally. There are various places where falls can be 
blasted out or where fishways can be established, thus opening up 
a considerable extent of spawning area which heretofore has been 
wholly inaccessible to salmon or which in some instances has been 
accessible only at periods of high water. The Bureau ‘eels that at 
comparatively small expense excellent work can be done in bettering 


REPORT OF THE COMMISSIONER OF FISHERIES. 91 


these conditions. A few streams were improved in this way during 
the past year, but the work has been limited because of a lack of 
funds. It is hoped that these operations can be undertaken on a 
more extensive scale in the near future. 


ALASKA FUR-SEAL SERVICE. 
SEAL ISLAND NATIVES. 


The welfare of the native inhabitants of the Pribilof Islands is a 
matter demanding and receiving the constant solicitude of the 
Bureau. The attitude of Congress toward these people, as shown by 
the safeguards thrown around them and funds provided for them, 
has resulted in the gradual development of a community that is 
probably better cared for than any other natives of Alaska. 

On June 30, 1916, the resident natives numbered 311 (192 on St. 
Paul and 119 on St. George Island), and on March 31, 1917, they 
numbered 316 (193 on St. Paul and 123 on St. George). The popu- 
lation remains nearly stationary, the fluctuations in recent years 
not exceeding 2 or 3 percent. The general health of the natives has 
continued good. The physicians and the school-teachers, acting 
under the immediate direction of the agents, deserve much credit 
for their work in improving sanitary conditions among the natives 
and for their efforts to raise the standard of living. 

A full account of the measures taken for the support of the natives, 
their education, and their physical care is given in the report on 
the Alaska service for the calendar year 1916. 

The act making appropriations for the Bureau for the fiscal year 
1917 contained an item of $20,000 for new buildings, repairs to old 
buildings, and other necessary improvements on the Pribilof Islands. 
The appropriation became available too late to permit the purchase 
and transportation of materials in the season of 1916. Accordingly, 
the work of planning for the most important constructions and re- 
pairs was taken up in the winter of 1916-17, and a large quantity 
of building material was sent to the islands in July, 1917, on the 
‘steamer Roosevelt. The matters to which special attention has been 
given during the present season, in addition to general repairs to 
existing structures, are (1) the construction of new houses for natives 
on both islands, (2) the construction of a new salt house on each 
island for use in preserving and storing sealskins, (3) the installation 
of a new water-supply system for the village on St. George Island, 
(4) a survey for a new water-supply system for the village on St. 
te penne and (5) important sanitary improvements on St. Paul 

sland. 

Careful consideration has been given to the type of house that 
would be most suitable for natives. The houses now occupied were 
built for the most part 40 years ago, and are small, uncomfortable, 
and insanitary. Final choice has been made of a neat, simple knock- 
down house, pape for which were submitted by a Seattle firm, 
comprising a living room, three bedrooms with closets, a kitchen, 
and a bathroom, all on one floor. Four such houses for St. Paul 
Island and two for St. George Island have thus far been provided. 

The large quantities of supplies annually required for the support 
and use of the natives, avy of the Government employees on the 
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islands, together with the materials needed in connection with the 
taking, curing, storing, and shipping of seal and fox skins, were, for 
the season of 1917, sent to the islands on the steamer Roosevelt. 
This is the first time that the Bureau has been able to employ its 
own vessel for this service. 


APPROPRIATIONS FOR SEAL SERVICE. 


Owing to the increased cost of supplies it became necessary to 
devote a larger part than heretofore of the appropriation of $75,000 
for the fiscal year 1917 to the Pribilof Islands. pee! the second 
half of the fiscal year the Bureau was forced to limit greatly or al- 
together suspend certain activities of the work pertaining to the 
protection of the fisheries and the minor fur-bearing animals. Con- 
gress has made the same appropriation, namely, $75,000, for the 
entire Alaska service for the fiscal year 1918. In the season of 1917 
there was a still further increase m the cost of supplies, as was evi- 
denced by the return of proposals submitted in May, when the ag- 
gregate amount was found to be approximately $72,000. Steps were, 
therefore, taken to secure a supplementary appropriation. Inas- 
much as the Bureau is charged with the support of the natives on the 
Pribilof Islands, it feels that its first duty is to purchase the needed 
supplies for that purpose. Unless Congress meets this emergency, 
the work of the Alaska service in regard to the protection of the 
fur-bearing animals and fisheries must perforce be so curtailed and 
limited as to be seriously ineffective.% 


CONDITION OF THE SEAL HERD. 


A detailed statement of the condition of the Alaskan seal herd 
in 1916, with various tables and comparisons with. former years, is 
contained in the report entitled, ‘‘Alaska Fisheries and Fur In- 
dustries in 1916,” published in August, 1917 (Bureau of Fisheries 
document No. 838, 118 pages). The usual complete census, conducted 
by G. Dallas Hanna of the Bureau’s staff, showed 417,281 seals 
of all ages in the herd in the summer of 1916, an increase of 14.6 per 
cent over 1915. Tentative figures of the census of 1917, also under ~ 
the direction of Mr. Hanna, indicated a total of 468,692 animals of 
all ages. The estimated number of pups born in the summer of 1917 
was 128,024, as against 116,977 in 1916. 

These increases in the seal herd resorting to the Pribilof Islands are 
regarded as entirely satisfactory and such as are to be regularly 
depended on so long as the present conditions prevail. The recupera- 
tion of the herd to something like its former proportions within a 
comparatively few years may confidently be expected. The natural 
mortality among the various classes is now normal; and the only 
untoward feature of the present situation is that arismg from the 
great preponderance of mature and adolescent male seals as a result 
of the close-time that has been effective for five years and expired on 
August 24, 1917. It should be the consistent policy of the Bureau, 
as it is its obvious duty, in the light of the established biological facts 
and economic demands, to so administer the seal herd as to over- 
come the existing disparity of male life and to ultimately bring the 
herd to a condition approaching that of a scientifically managed herd 


Ra aia has since appropriated an additional sum of $35,000 for the Alaska service for the fiscal year 
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of dairy cattle, where every young female born will be saved and 
reared and every young male not actually required for breeding 
purposes will be otherwise utilized im the most profitable manner. 


SEALS REQUIRED BY SEAL ISLAND NATIVES. 


The quota of seals whose meat was needed for food by the natives 
of the Pribilof Islands was tentatively fixed at 7,500 for the calendar 

ear 1916. The number actually taken and utilized, including the 
Bir seals which died during the drives, was 6,468, of which 3,483 
were from St. Paul Island and 2,985 from St. George Island. 

For the calendar year 1917, which up to and including August 24 
was subject to the close-time law fixed by Congress, the food re- 
quirements of the natives were regarded as the same as in 1916, 
although it was of course contemplated that a part of those require- 
ments would be met by the seals taken for commercial purposes. 


SALE OF SEALSKINS. 


During the fiscal year 1917 there were three public-auction sales 
of skins taken from the seals that had been killed for the use of the 
natives. These sales were conducted at St. Louis by Messrs. Funsten 
Bros. & Co., agents of the Department, and consisted of skins that 
had been received during several years, there having been no attempt 
to dispose of sealskins in the fiscal year 1916 owing to the condition 
of the market. The details of the sales are as follows: 


. . Average 
ie Gross prices} Net prices g' 
Date. Skins. A Pp gross price 
received. received. ay skin, 
Num 
ber. 
Seprember-20; 1916. << = 5 2-5 gente n seme eee sess ani 1,900 $74, 530. 00 $52, 083. 26 $39. 23 
Penmtiey 2OIG17 LW ott Sod Ao. Jako oad leit son Jods 2}000| 93,678.00 | 65,450.27 46, 84 
SSPE eR mS 1,500] 68,540.50 | 487.259. 65 45.69 
CA Le ht ne ee eee ee ee 5,400 | 236,748.50 | 165,793.18 43.84 


All of the foregoing skins were dressed, dyed, and machined before 
being offered for sale, and were thus ready to be made into garments. 
This is the newest feature of the sealskin industry as established in 
America by the Department. The financial results have been such 
as to fully justify the agreement whereby the Government paid $10 
apiece for the skins thus treated, and the buyers have expressed 
great satisfaction that they were able to obtain finished goods, 
whereas under the conditions formerly prevailing they would have 
been obliged to undergo the delay, the uncertainty, and the greatly 
increased expense of having their raw skins shipped to London and 
reshipped to America before any use could be made of them. It 
is impossible to state just what monetary benefit the Government 
has derived from this arrangement, but some data afforded by the 
April sale were very suggestive. On that occasion there were sold 
at public auction, under the same conditions that attended the sale 
of 1,500 dyed and dressed Alaskan skins, 1,553 raw skins taken from 
the Robben Island seals under the supervision of the Japanese 

99805°—19——7 
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Government; the Japanese skins were of essentially the same quality 
as the Alaskan, and whereas the former brought on an average 
$25.84 per skin, the latter, as already stated, brought $45.69 per 
skin, an increase of $19.85 after allowing for the cost of preparation. 

All branches of the fur-seal industry have thus become firmly 
established in America through the action of the Department, and 
not only Alaskan skins but skins from seal herds in the custody of 
other governments are finding their markets here. 


BRANDED SEALS. 


The 5,228 fur-seal pups branded on the Pribilof Islands in 1912 
have continued to afford valuable data bearing on the relation of 
age to size and growth. These data supply the most authentic and 
only conclusive evidence on this much-discussed subject. 

During the season of 1916 numbers of these branded seals—both 
male and female—were observed in drives and on the rookeries. 
On St. George Island, in the period from June 9 to August 10, 1916, 
there were noted in various drives 198 male seals bearing the 1912 
brand and therefore 4 years old; 30 of these were taken for accurate 
measurement. Branded seals were noted in nearly every drive of 
bachelors and in considerable numbers among the cows in the harems. 
On St. Paul Island 44 branded males were taken for examination. 
The foregoing examples were included in the 1916 shipment of skins 
and were classified by the experts in St. Louis as follows, the designa- 
tion being in accordance with the long-established and universally 
recognized London standard: 


Number. 

Sma Pip! westenshys <tewdve wet ie iis ew thi. dae ob tetch be She eee ae 2 
DURES Das DavINeAT. 1). DAWAONR LT he A oe eee ee Ae a 4 
Vb eine oh Oe ene ey apnea bine! Bedycriny vane Mim OW eet fulton ApS eens IE) Ta. 22 
ATMO ENED. Fes Sk OO Mek cto g Soe ERE CESS a ale SENSE re ne A eG ON ee 27 
aiid bane sae oe b Sy RO a BR teeta, . CUES eee ee eee 4 
Middling and.Ama Wee? . Hoe gee esc odes - fase posin Leen ededeeee eee one nee 15 
It all PO Me Re See kN Mdiy ES be ea a Mie a lng fe RAD ate tne Np tl 74 


The variations in the size of seals of the same age are clearly shown 
in this statement. The 74 skins from seals known to be 4 years old 
fall into six trade categories, with “large pups”’ and “small” predom- 
inating. The trade names applied to sealskins have come to mean 
so little and are so misleading that a new classification would seem 
to be demanded. 


UTILIZATION OF WASTE PRODUCTS OF THE SEALING INDUSTRY. 


With the exception of limited quantities of seal meat required by 
the native inhabitants of the Pribilof Islands, practically the entire 
carcass of the fur seal after the removal of the skin has up to this 
time been discarded. During the close time, with its restricted take 
of seals, this waste of useful material has not been serious, but with 
the resumption of commercial sealing it will become the duty of the 
Bureau to endeavor to find a practicable way of utilizing the seal 
carcasses and of thus making the fur-seal service still more of a 
revenue producer to the Government. The difficulties connected 
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with the profitable exploitation of this waste material are the cost 
of transportation, the absence of harbors, and the uncertainty attend- 
ing the landing and loading of equipment and products. To this 
matter, to which considerable attention has already been given, the 
Bureau will devote still further effort looking to the conduct of the 
work either by private firms under contract or by governmental 
agency. 

an valtable legacy of the old times, when 5,000,000 pounds of seal 
carcasses were frequently allowed to rot on the killing grounds in a 
single year, is the accumulation of bones. No use was ever made of 
this important fertilizer, and it has remained for the past year to 
record the first attempt to secure the commercial utilization of seal 
bones. 

The Bureau has conducted considerable preliminary work to 
determine the extent and value of the seal-bone accumulations, 
and has interested numerous individuals and firms in the matter. 
In the summer of 1916 a considerable quantity of bones was collected 
and sent down on the supply ship; and samples of this shipment in 
lots of 50 to 300 pounds were, on request, sent to various persons for 
examination. An analysis made by the Bureau of Soils, Department 
of Agriculture, dhowed | that these bones, some of the samples of 
which were from seals killed many years ago, have valuable fertilizing 
properties, containing from 24.85 to 25.26 per cent of phosphoric acid 
and from 4.57 to 4.80 per cent of nitrogen. A report received from 
the islands indicated that the bone deposits actually in sight repre- 
sent about 6,000 tons, with a number of killing grounds not included; 
and it has become apparent that, notwithstanding the skepticism and 
scoffing of certain persons who had formerly been on the islands, 
there exists in these bones a valuable resource which should be put 
on the market, especially at this time when the supply of fertilizers 
has been reduced by the war. 

Some of the bones, resulting from the most recent killings, are on 
the surface, but most of them have become overgrown with grass and 
are covered with earth and sand. During the past year the natives 
have been employed, at such time as their other labors would permit, 
in collecting bones. Owing to the frozen state of the ground, the 
work of gathering bones is mostly confined to the aida from May 
to November. ‘This coincides with the active sealing season when 
every able-bodied native must devote considerable time, and some of 
them all the time, to sealing operations, the landing of supplies, the 
shipment of skins, and occasionally to important construction work. 
For these reasons the quantity of bones that would otherwise have been 
available in the season of 1917 was curtailed, but nevertheless several 
_ hundred tons were gotten ready and will be shipped as opportunity 
is offered. ‘The poor roads on the islands hinder the transportation 
of bones from the deposits to the villages, but the situation is being 
improved, and a light motor-truck equipment is being provided to 
facilitate this work. Bone crushers have been sent to the islands so 
that bones may be ground and thus be put in compact form to save 
space in transportation. 

After considerable correspondence and negotiation with various 
persons and companies in regard to the utilization of the bone deposits 
on the Pribilof Islands, the Bureau early in July, 1917, accepted an 
offer made by a Seattle firm to pay $30 per ton for 300 tons or less 
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delivered f. o. b. vessel at dock in Seattle. A similar offer may be 
expected for all the bones that may be obtainable in the next few 
years. 

Arrangements are being made so that all other by-products result- 
ing from the taking of fur-seal skins will be utilized. It is expected 
that use can be made of all seal gullets, which have been found to 
be convertible into a good grade of light leather suitable for special 

urposes. Experiments are now under way to use the intestines 

or casings. The blubber is being saved for use in dressing the skins. 
A small canning outfit was sent to the islands in the summer of 1917 
with a view to determining the feasibility of canning seal meat, of 
which a quantity far in excess of the natives’ needs will hereafter be 
available. A considerable quantity of the waste products resulting 
from sealing operations will be required for feeding the fox herd on 
St. George Island, where the supply of natural food during the winter 
is very limited. 

Careful consideration is now being given the plan of installing a 
small plant at the Pribilof Islands for, the purpose of preparing oil 
and fertilizer or other products from the excess refuse material 
resulting from the seal killings. This matter will be definitely 
worked out before another season, so that there will be no loss of 
any part of the seal products. This is a distinct advance over con- 
ditions which existed at the Pribilof Islands when commercial killing 
was in progress years ago, for at that time there was no effort to 
make use of any part of the seal except its pelt. 

In anticipation of large sealing operations and the necessity of 
employing the best methods in taking, curing, and caring for the 
skins of fur seals, and also of blue foxes, an arrangement was made 
with Messrs. Funsten Bros. & Co. whereby there were sent to the 
islands in the season of 1917 two experienced seal men from New- 
foundland and two expert sealskin handlers from St. Louis. These 
men are to cooperate with the agents, instruct the natives, and 
bring into closer relation than heretofore the seal fishery and the 
sealskin trade. 


BLUE FOXES AND REINDEER ON THE PRIBILOF ISLANDS. 


In September, 1916, the skins of blue and white foxes that had 
been taken on the Pribilof Islands in the preceding winter were sold 
at public auction in St. Louis. The extraordinary prices received 
for blue-fox skins in the 1915 sale were not obtained in 1916. The 
best lots brought $113, $125, $128, and pis, oe skin, the average 
for the entire collection of 420 being $48.20. e 20 white-fox skins 
brought $14.25 each. The gross receipts from this sale were $20,527. 

During the winter of 1916-17 the foxes on St. George Island were 
found to be unusually numerous, and there was a noteworthy increase 
in the number of pelts obtained. The take of 417 blue-fox skins and 
2 white-fox skins left an ample reserve, 413 foxes having been marked 
and released, while many unmarked animals were known to be on 
the island at the end of the trapping season. The pelts obtained 
on St. Paul Island numbered 150 blues and 37 whites. These skins, 
numbering 606, were sent to Seattle on the steamer Hoosevelt in 
August, 1917. 
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In compliance with a request from the Bureau of Biological Sur- 
vey, Department of Agriculture, there were furnished from. the 
Pribilof Islands six pairs of blue foxes for an experimental fox farm 
located in New York. The foxes were captured on St. George 
Island, taken to Seattle on the supply steamer, and delivered to an 
agent of the Department of Agriculture; two of the animals died en 
route. 

From the small number of reindeer placed on the seal islands in 
1911, there has grown a herd which in August, 1916, numbered 
about 196 animals of all ages. A few of the males have been appro- 
priated for the food purposes of the natives, and plans have been 
made for increasing the usefulness of the reindeer to the natives. 


VESSEL FOR THE PRIBILOF ISLANDS. 


St. Paul and St. George Islands, which are the two important 
islands of the Pribilof group, are approximately 40 miles apart. At 
present there is no safe means of getting from one island to the other 
except upon the infrequent occasions when a Coast Guard cutter 
happens to be in the vicinity or the Bureau’s supply steamer Roose- 
velt is making a regular trip. These islands are practically in the 
center of Bering Sea and are exposed to heavy storms, hence the 
small launches now in use are altogether unsuited and unsafe for 
this journey between the islands. It is therefore felt that a stanch 
vessel at least 75 feet in length and about 18 feet in breadth, and 
powered with an internal-combustion engine of at least 125 horse- 

ower, should be secured for use at the islands. This vessel should 
be of the type which has been developed as the most satisfactory 
form of cannery tender for use in the exposed waters of Alaska, 
capable of riding out a gale when necessary. 

A tender of this character for the islands is very much needed for 
the transportation of persons, especially at the time when the im- 
portant work of the fur-seal census is in preene and it is also 
needed for the transportation of supplies from one island to the 
other. It is required for occasional trips to Unalaska, the nearest 
town, 250 miles distant. With the resumption of commercial sealing 
operations next season, such a vessel will be very valuable in handling 
the increased take of fur-seal skins and other products, particularly 
in the matter of lightering cargo to the ship, which must anchor 
some distance offshore. A tender of this type may also be very 
= bate for use at times as an auxiliary in guarding the fur-seal 

erds. 

It is therefore recommended that Congress be asked to authorize 
the construction or purchase of a vessel of this character for the 
purposes stated, and an item to this end has been inserted in the 
estimates of appropriations for 1919. 


SEALSKINS TAKEN BY ABORIGINES. 


Under certain restrictions Indians, Aleuts, and other aborigines 
dwelling on the Pacific coast of North America north of the thir- 
tieth parallel of north latitude may hunt fur seals. Primitive 
ietlieds of capturing seals are enjoined by law and treaty and the 
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annual take of skins by the aborigines residing in the United States 
is quite small. From communications which the Bureau receives 
from time to time, it is evident that some fur-seal skins are bein 
taken by Indians in British Columbia. No information is at han 
to indicate that any considerable number of seals were taken by 
Alaskan natives in the calendar year 1917. A few skins are known 
to have been taken in the vicinity of Sitka, Alaska, by Indians in 
the spring of 1917, the seals having been speared, and it is reported 
that the natives still have these skins and understand that they 
must be authenticated if they are to become items of trade. In 
May and June, 1917, certain Indians of the State of Washington 
engaged in fur-seal hunting. The Bureau again secured, vey 
the epariancas of the Interior, the cooperation of Dr. C. L. Woods, 
superintendent and physician in the United States Indian Service at 
Neah Bay, Wash., in the matter of authenticating theskins. To date 
(Aug. 17) the Bureau has received from Dr. Woods certificates in 
regard to 513 of these skins. These certificates indicate that all 
were speared from canoes and that 211 were taken from male seals 
and 302 from females. 


MINOR FUR-BEARING ANIMALS OF ALASKA. 


WORK OF THE WARDENS. 


The force of wardens was active in the season of 1916-17, and was 
located as advantageously as possible with reference to the trapping 
operations. The shortage of funds for this service, Hs Si: by 
the greatly increased cost of supplies for the Pribilof Islands, re- 
stricted the movements of the wardens and impaired the efficiency 
of the service. 

There have been several complaints and prosecutions for violations 
of the fur-bearing-animal laws and regulations of Alaska. Notwith- 
standing that strong evidence was submitted in the cases taken to 
court, no convictions resulted. The general sentiment, particularly 
in the sparsely populated and remote districts, is such that convic- 
tions for violations of the fur-bearing-animal laws and regulations 
are secured only with the greatest difficulty. In addition, a number 
of investigations have been made of charge of alleged poisoning 
and illegal trapping. . 

REGULATIONS. 


No new regulations governing the taking of fur-bearing animals 
were issued during the season 1916-17. 

In connection with the total prohibition of the killing of martens 
for a period of five years from March 15, 1916, it has developed that 
certain trappers wished to retain possession of skins legally taken; 
and in order that no injustice might be done the owners of such 
skins, when they desired to ship them, arrangements were made for 
recording all these pelts that it was proposed to hold in Alaska after 
November 15, 1916. All shipments of marten skins from Alaska 
after that date will be checked against the records thus obtained. 
The Bureau has received 58 such reports, covering 3,031 pelts. 
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For some years the Post Office Department has aided the Depart- 
ment of Commerce in obtaining statistics of the furs shipped from 
Alaska by mail. An order of the Postmaster General dated May 4, 
1917, aha in the Postal Guide for June, reaffirmed the policy 
of cooperation and made certain -changes in instructions to post- 
masters which will undoubtedly result in an improved service. The 
new order became effective October 1, 1917. 


FURS SHIPPED FROM ALASKA. 


Statistics compiled by the Bureau indicate that during the period 
from November 16, 1915, to November 15, 1916, the value of the 
furs shipped from Alaska was $911,244, exclusive of the fur-seal and 
fox skins from the Pribilof Islands, as against $400,532 in the pre- 
ceding similar period. The ening: fur bearers of the Territory are 
foxes, lynxes, minks, muskrats, and land otters. In 1916 there was 
a noteworthy increase in the number and value of most of the im- 
portant pelts shipped to market. The number of lynx pelts was 
21,608 against 9,374 in 1915, and the average price advanced from 
$8 to $12. The number of red-fox skins increased from 11,770 to 
15,711, and the average price increased from $8 to $12. Over 101,000 
muskrat skins came out in 1916 against less than 33,000 in the pre- 
vious year. The shipment of mink skins fell off slightly but the 
average value advanced 100 per cent. 


FUR FARMING IN ALASKA. 


Although Alaska is well known as a producer of furs, it is not 
believed that its possibilities for fur farming, particularly the breed- 
ing of foxes, have been generally appreciated or recognized. There 
are various sections where it has been demonstrated that such oper- 
ations may be conducted successfully. For several years past there 
have been a number of fur farms in operation on the Tanana and 
Yukon Rivers. The Copper River district is another section where 
fur farming has been prosecuted with a considerable measure of 
success. Still another region which has proved suitable is the Chilkat 
Valley in southeastern Alaska. Fur farming has also been conducted 
for many years on islands, particularly in the Afognak-Kodiak region, 
and islands to the westward, including the Shumagin Group. 

In southeastern Alaska a number af islands have been devoted to 
fur farming, but except in one or two instances operations have not 
been successful. As in the case of other islands elsewhere in Alaska, 
this appears to have been due to the impression that it was only 
necessary to release a few pairs of foxes upon an island and in due 
time reap an easy harvest of pelts. In some cases even this indiffer- 
ent method was moderately successful, but real success in the propa- 
gation of foxes on islands in Alaska has occurred only where intelli- 
gent supervision has been given. There has been a notable improve- 
ment along this line in recent years. It is now the custom on some 
of the islands and in all cases of fur farms on the mainland to con- 
struct carefully designed wire inclosures, or corrals, where the animals 
are subject to that attention which experience has demonstrated to 
be essential to success. There appears to be no reason why Alaska 
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should not assume a much more important réle than heretofore in 
the business of fur farming. 

At the end of the fiscal year 1917 four islands were under lease by 
the Department for the propagation of fur-bearing animals. These 
were Middleton, Simeonof, Little Koniuji, and Marmot Islands. The 
lease of Carlson Island was canceled November 22, 1916, and Marmot 
Island was leased for five years, beginning September 1, 1916, at $200 
Pe yee Negotiations have been pending for the lease of Pearl 

sland. 


MISCELLANEOUS MATTERS. 


SPECIAL CONSTRUCTIONS AND IMPROVEMENTS. 


No new hatcheries or laboratories were authorized during the 
fiscal year but a number of special appropriations became available 
for improvements at several stations, and construction work was also 
in progress at various stations under former appropriations. 

t Key West, Fla., the site of the marine biological laboratory 
authorized some years ago, a salt-water reservoir, 40 by 45 feet, has 
been excavated together with a canal 210 feet long connecting the 
reservoir with the open bay. The canal is to be provided with 
gates, and an ample supply of pure sea water is assured. Part of 
the foundation for the laboratory has been constructed, and plans 
and specifications for a residence building and pump house with 
provisional laboratory have been prepared and bids for their con- 
struction have been solicited. An additional appropriation of 
$25,000 has been made, but it is evident that, under existing condi- 
tions, the amount provided is inadequate for the completion of an 
acceptable laboratory. | 

At the Louisville (Ky.) station, the construction work has included 
six concrete rearing ponds 8 by 20 feet, an earth pond 79 feet square 
for growing aquatic plants and minute animal food for young fish, 
and supply and drainage pe With the exception of a fence, this 
station 1s regarded as complete. 

At the Springville (Utah) station, a hatchery and a superintendent’s 
dwelling have been built. The hatchery, 34 by 97 feet, contains 
120 troughs, with ample office, storage, and other rooms. The 
dwelling is a frame structure with 8 rooms and modern conveniences. 

The old wooden flume for supplying water to the Duluth (Minn.) 
hatchery has been replaced by an iron pipe line. 

Bids within the limits of the Sey Cena Gun atnile for a retaining 
basin for brood fish at the Gloucester (Mass.) hatchery, for a lobster- 
rearing plant for New England, and for two new steel fish-distribution 
cars have not as yet been obtained. 

The title to the property on Block Island, R. I., selected for a 
fish-cultural station as authorized by the act of Congress approved 
June 23, 1913, was found, on investigation, to be somewhat involved, 
and it was necessary, in accordance with the State law, to obtain 
from the probate court of the town of New Shoreham permission 
to sell the property. This was granted by decree of the court on 
October 2, 1916. The Legislature of the State of Rhode Island, in 
1909, ceded to the town of New Shoreham all control over the waters 
within 1 mile of the shore of Block Island and granted the electors 
of that town authority to enact ordinances to protect and regulate 
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the taking of fish in Great Salt Pond. The act of the State legislature 
anting certain privileges to the United States Commissioner of 

isheries, approved by the governor of Rhode Island on May 11, 
1914, therefore does not apply to the waters adjacent to the property 
. selected on Block Island. In order to cover this privilege, the town 
council of the town of New Shoreham on June 20, 1917, passed the 
following resolution: 

Resolved, That the United States Commissioner of Fisheries and his agents be and 
they are hereby granted unrestricted right to fish in the waters adjacent to Block 
Island and the right to conduct fish-cultural operations in any manner, at any time 
that may by them be considered necessary and proper, together with the right to 
fence in the small cove [adjoining the property selected] and the exclusive right to the 
use of this cove. 

The Government, however, has not been able to accept the deed to 
the property as the State of Rhode Island has no law which cedes 
jurisdiction to the United States over the land which the Government 
may acquire for fish-cultural purposes. ‘The governor of the State 
has been requested to assist in procuring the passage of such an act 
by the legislature during the next session, which meets in January, 
1918. 

At the Clackamas (Oreg.) station a new salmon hatchery was con- 
structed with an appropriation that was made available in 1914. 
The structure is 58 by 100 feet. Its lighting is rendered almost per- 
fect from white inside finish and 43 prism-glass windows. Other new 
buildings provided at this place were a combination carpenter shop 
and woodshed, 20 by 40 feet, a garage and lumber storage combina- 
tion 22 by 30 feet, a pump house 12 by 18 feet, and a paint house 9 by 
15 feet. All new buildings are on concrete foundations and so con- 
structed that decaying floors can not affect the walls or other parts. 
The station is practically new and highly attractive in appearance. 
A new water system was installed with two electrically driven pumps, 
which are separate units. Their combined delivery is 1,600 gallons 
per minute, the discharge being into an excavated reservoir of 210,000 
gallons capacity. 

Taking advantage of the lull in fish-cultural operations at the Mich- 
igan stations during the first three months of the fiscal year, important 
repairs and improvements were made to the water supply and pond 
system at Northville, a special appropriation for the purpose having 
been obtained. ‘The work included the grading and enlargement of 
the spawning space in two of the bass ponds, replacing 487 linear feet 
of old vitrified sewer crock connecting the dam and the water-supply 
reservoir with 16-inch iron pipe, and repairs to the retaining wall pro- 
- tecting the water-supply system. 


CONSTRUCTION, REPAIR, AND MOVEMENTS OF VESSELS. 


The act providing appropriations for the support of the Bureau for 
1917 contained an item of $10,000 for two motor boats for the Alaska 
fishery patrol. Bids for the construction of these boats were opened 
at Seattle on December 5, 1916, seven proposals being received. The 
contract was awarded to a local firm, the work began at once, and the 
boats were completed and accepted on May 10, 1917. The contract 
price was $9,352, and the entire cost, including plans and inspection, 
was $9,702.70. The boats resemble the type of boats used in the purse- 


102 REPORT OF THE COMMISSIONER OF FISHERIES. 


seine fishery for salmon, carry a crew of three men, and have accom- 
modations for two fishery agents. They are 48 feet long and 124 feet 
beam, draw 54 feet of water, are lighted by electricity, are driven by 
25 horsepower distillate engines, and have a normal speed of 84 knots 
per hour. The fuel tanks have a capacity of 600 gallons, giving a 
radius of action of about 3,000 miles. The new boats, which have 
been named the Avklet and the Murre, after two common water birds 
of the Alaskan coast, left Seattle on July 7 for Alaska, reported at 
Wrangell on July 12, and immediately entered on fishery patrol work 
in southeast Alaska. 

The steamer Halcyon, provided for the Boothbay Harbor station 
and described in last year’s report, was launched November 30, 1916, 
and finally completed and accepted by the Bureau May 3,1917. The 
vessel was immediately transferred to the Navy. 

The steamer Albatross during the early part of the fiscal year contin- 
ued the tuna investigation along the California coast until November 
23, when she proceeded to San Francisco, arriving November 26. 
Soon afterward she was docked to ascertain what repairs and over- 
hauling were necessary. A deficiency appropriation of $10,000 be- 
coming available on May 2, the vessel was taken to Mare Island Navy 
Yard where the work was undertaken. During the year the vessel 
cruised 4,833 miles, using 717.9 tons of coal at a cost of $7,273.44. 

The steamer Fish Hawk was engaged in fishery investigations in 
Chesapeake Bay, making trips at intervals from July 1, 1916, to 
March 22, 1917, since which time she has been chiefly on naval duty. 
Before the vessel can be used for any outside work, considerable 
repairs to the hull are necessary, and new engines should be provided. 
During the year the vessel, while employed in the service of the 
Bureau, cruised 681 miles, using 581 tons of coal at a cost of $1,659.47. 

The steamer Roosevelt sailed on January 23, 1917, from Norfolk en 
route to Seattle, where she arrived April 23, having been detained at 
Guantanamo over a month on account of the international situation 
and at Balboa nearly three weeks for repairs. At the end of the year 
she was ready to transport supplies to the Pribilof Islands. 

The auxiliary schooner Grampus was engaged from July 18, 1916, 
to April 24, 1917, im oceanographic and other investigations on the 
Atlantic coast and fishery investigations in the Gulf of Mexico. In 
April the vessel reached Washington, and sailed thence on May 15 for 
Gloucester, Mass. Defects have developed in the hull of the Grampus 
incident to age and very active and continuous service, and the ques- 
tion is being considered as to whether the expense of rebuilding is 
warranted. The vessel is of an obsolete type and not at all suited 
to the present needs of the Bureau. 

The steamer Phalarope has been utilized, as usual, in connection 
with the hatchery and laboratory at Woods Hole, Mass., and in shad 
hatching on the Potomac River; and the steamer Gannet has been 
actively employed at the Boothbay Harbor (Me.) station. 


PUBLICATIONS. 


The publications of the Bureau issued and distributed during the 
fiscal year are here noted. These were supplied chiefly through the 
Superintendent of Documents to persons on. special mailing lists. 

The Fisheries Service Bulletin, issued monthly, has proved very 
popular and useful. It is of special interest to employees, who are 
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thus kept informed of the current work of the service of which they 
are a component part. Every employee receives a copy of each issue 
and maintains a file. In the course of the year it was necessary at 
times to increase the number of pages to accommodate all the matter 
eoedaay for publication, and the monthly edition has also been 
enlarged. 

Effective February 1, 1917, the Bureau discontinued the free dis- 
tribution of its general publications. This action. was necessitated 
by the increasing demands and the limited allotment available for 
printing. Hereafter applications for pubiications will be referred to 
the Superintendent of Documents, who will supply them at prices 
representing the actual cost of paper and press OE The only excep- 
tions will be institutions and specialists collaborating or exchanging 
with the Bureau and State and foreign fishery officials. Documents 
issued in the Bureau’s exploitation and propaganda work, together 
with the Commissioner’s annual report, statistical bulletins, and the 
Fisheries Service Bulletin, will be supplied as heretofore. 


REPORT OF THE COMMISSIONER AND APPENDIXES THERETO. 


Report of the Commissioner of Fisheries to the Secretary of Commerce for the fiscal 
year ended June 30, 1916. 114 p. 

Alaska fisheries and fur industries in 1915. .By Ward T. Bowerand Henry D. Aller. 
Appendix m1 to Report of Commissioner for 1915. 140 p. 

Pacific cod fisheries. By John N. Cobb.. Appendix rv to Report of Commissioner 
for 1915. 111 p., 9 pl., 1 map. 

Survey of the fishing grounds on the coasts of Washington and Oregon in 1915. 
By avand C. Johnston. Appendix vi to Report of Commissioner for 1915. 20 p., 
4 charts. 

Explorations of the United States Coast and Geodetic Survey steamer ‘‘ Bache” 
in the western Atlantic, January-March, 1914, under the direction of the United 
States Bureau of Fisheries. By Henry F. Bigelow. Appendix v to Report of Com- 
missioner for 1915. 62 p., 1 chart, 53 text fig. 

Distribution of fish and fish eggs during the fiscal year 1916. By Henry O’Malley. 
Appendix 1to Report of Commissioner for 1916. 112 p. 

acific salmon fisheries (revised edition). By John N. Cobb. Appendix ut to 
Report of Commissioner for 1916. 255 p., 29 pl. 

ish laws of Mississippi River States: A digest of statutes relating to the protection 
of fish and miscellaneous aquatic animals of States bordering on the Mississippi River. 
By Emerson Stringham. Appendix rv to Report of Commissioner for 1916. 20 p. 

Condition and extent of the natural oyster beds and barren bottomsin the vicinity of 
Apalachicola, Fla. By Ernest Danglade. Appendix v to Report of Commissioner 
for 1916. 68p., 1 map, 7 pl. 

Fishing in the Priamur district of Siberia. By John K. Caldwell. Appendix v1 
to Report of Commissioner for 1916. 31 p. 

Mortality of fishes on the west coast of Florida. By H. F. Taylor. Appendix m1 
to Report of Commissioner for 1917. 24 p., 4 p. of pl. 


BULLETIN OF THE BUREAU OF FISHERIES. 


The structure and growth of the scales of the squeteague and pigfish as indicative of 
he history. By H. F. Taylor. Bulletin xxxiv, 1914, p. 285-330, 8 text fig., 

. I-LIx. 
é Notes on the fishes of east Tennessee. By Barton W. Evermann and Samuel F. 
Hildebrand. Bulletin xxx1v, 1914, p. 431-451, 138 text fig. 

The histological basis of adaptive shades and colors in the flounder Paralichthys 
albiguttus. By Albert Kuntz. Bulletin xxxv, 1915-16, p. 1-30, 8 text fig., pl. 1-m. 


SPECIAL PUBLICATIONS. 


Investigations, experiments, and surveys relative to the aquatic resources of the 
United States conducted by the Bureau of Fisheries during the fiscal year ended 
June 30, 1916. Extracted from Report of the Commissioner of Fisheries to the Secre- 
tary of Commerce for the fiscal year ended June 30, 1916, p. 34-49. 
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Commercial fisheries of the United States and the operations of the Bureau of 
Fisheries in connection therewith during the fiscal year ended June 30, 1916. Extracted 
from the Report of the Commissioner of Fisheries to the Secretary of Commerce for the 
fiscal year ended June 30, 1916, p. 50-100. 

The work of the Bureau of Fisheries and its fish-cultural station at Boothbay Harbor, 
Me. 13 p., 6 text fig. 

ECONOMIC CIRCULARS. 


No. 22. The grayfish. Tryit. It knocks H out ofthe H.C. of L. 8 p., 1 text fig. 

No. 23. The sablefish, alias black cod. An introduction to one of the best and 
richest American food fishes, with recipes for cookingit. 6 p., 1 text fig. 

No. 24. Artificial propagation of the diamond-back terrapin. 21 p., 5 text fig. 
(Revised edition. ) 

No. 25. The question of fishways. 6 p. 

No. 26. The burbot: A fresh-water cousin to the cod. 4p., 1 text fig. 

No. 27. The bowfin: An old-fashioned fish with a new-found use. 4 p., 1 text fig. 

No. 28. A practical small smokehouse for fish. How to construct and operate it. 
7 Re 3 text fig. 

o. 29. Preserving fish for domestic use. 2 p. 
STATISTICAL BULLETINS. 


Monthly and annual statements of the quantities and values of certain fishery 
roducts landed by American fishing vessels at the ports of Gloucester and Boston, 
ass., Portland, Me., and Seattle, Wash. 


SOME NEEDS OF THE FISHERIES SERVICE. 


The Commissioner renews his previous recommendations for a 
modern building with ample laboratory facilities for the Washington 
headquarters combined with an aquarium for experimental and 
observational work in fish breeding, fish feeding, and fish pathology. 
The aquarium should be adapted for public education and should be 
recognized as a national institution. The need for and benefits to be 
derived from such a building are fully set forth in the Secretary’s 
communication to the Speaker of the House of Representatives on 
April 2, 1917, printed as House Document No. 117, Sixty-fifth 
Congress, first session. 

In order more adequately to perform the duties devolving on the 
Bureau, more particularly those that have received an added impor- 
tance because of the national crisis that necessitates increased output 
of food and industrial materials, there is urgent need for additional 
personnel and facilities for practical and immediately productive 
work in furtherance of the activities hereinbefore referred to, in 
behalf of the exploitation of neglected aquatic resources, the methods 
of preservation best adapted to the various products and com- 
munities, and the prevention of waste in all branches of the fisheries. 
Items have been included in the estimates of appropriations for the 
next fiscal year that will meet some of the Bureau’s needs in respect 
to these matters. 

Respectfully submitted. 

H. M. Smrru, 
Commissioner of Fisheries. 
To Hon. Witi1am C. REDFIELD, 
Secretary of Commerce. 
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THE DISTRIBUTION OF FISH AND FISH EGGS DURING THE 
FISCAL YEAR 1917. 


CHARACTER OF WORK. 


The fish-cultural operations of the Bureau of Fisheries are directed 

to the restoration and maintenance of the commercial fisheries of the 
country and to the development and extension of the fish-producing 
area of its interior waters. The needs of the great fisheries indus- 
tries, which embrace large investments of capital and contribute 
important food supplies of salmon, shad, codfish, lobster, etc., are 
paramount. The work of assembling and hatching the eggs of the 
commercial species and the liberating of the resulting fry in suitable 
waters have been unremittingly prosecuted by the Bureau, and there 
has been no relaxation of the efforts of past years to discover and 
develop new fields. A-glance at the appended tabulation will disclose 
the magnitude of the distributions and the wide extent of territory 
covered. With an output of the size indicated it may readily be 
understood that it is necessary to liberate the greater portion of the 
fish during the very early stages of their existence. 
. The fishes furnished for the stocking of the streams, lakes, and 
ponds of the interior during the fiscal year 1917 were largely of the 
fingerling sizes. Of trout, grayling, and salmon it has been possible 
to produce requisite numbers with facility, but the species applicable 
to the needs of a considerable portion of the country—the so-called 
warm-water fishes—are in a different category, and the Bureau has 
been unable to supply them in numbers sufficient to meet the rapidly 
growing demands. The eggs of fishes of this class, owing to adhe- 
siveness or other deterrent qualities, are not adapted to hatchery 
processes, and resultant multiplication on a large scale. Their pro- 
duction is therefore limited to such numbers as the brood fishes 
themselves are able to bring off their nests in ponds where partial 
protection is afforded, and while the output of the pond fish-cultural 
stations is annually expanding, it is far from being adequate to satisfy 
public requirements. 

To make up for the deficiency so far as practicable, recourse is had 
to collections of the young of black bass and kindred species which 
abound in the temporary lagoons existing at times in the high-water 
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3 


4 DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Early in the year these rivers overflow their banks and spread 
out over miles of territory, and in the warm shallows thus formed 
many varieties of the native game and food fishes deposit their eggs. 
The young fish hatched therefrom are imprisoned in immense num- 
bers with the subsidence of the floods in the thousands of depressions 
ranging in depths from a few inches to several feet, and here they are 
preyed upon for several months by game birds and the alligator gar. 
Finally all that escape these enemies must perish incident to the dry- 
ing of the pools in the fall. From depressions of this character the 
Bureau rescues many thousands of fish annually, returning by far the 
greater portion of them to the original streams, but culling out choice 
specimens to supplement its stock for distribution to applicants. 
This great resource is capable of being turned to highly successful 
account when funds are available for the extension of the rescue 
operations. 

While only about 5 per cent of the Bureau’s total output is applied 
to the interior waters of the country, the benefits accruing therefrom 
have been widely disseminated, and with the increasing cost of food 
materials this branch of the work is attaining greater significance. 
In its prosecution the Bureau has received valuable assistance from 
certain State fisheries authorities, club representatives, and public- 
spirited individuals, not only in formulating plans for but in the 
actual distributions of fishes. One highly important and beneficial 
effect of such cooperation has been the development and growth of a 
sentiment opposed to the ruthless and aap gl Oe fishing methods in 
vogue in many localities. 


METHOD OF DISTRIBUTION. | 


The fry hatched from the shad, whitefish, salmons, lake trout, lake 
herring, pike perch, white perch, yellow perch, striped bass, cod, 
lobster, pollock, flatfish, and haddock—constituting the commercial 
species—are planted on the spawning grounds from which the eggs are 
derived or utilized for the stocking of new and suitable waters in an 
effort to extend the fisheries. 

With respect to the game and food fishes of the interior, which 
are propagated in comparatively small numbers, provision is made 
for the return ofa sufficient number of young fish to the waters where 
eggs are collected for the maintenance of the supply therein; the 
remainder of the stock is then assigned to suitable lakes or streams 
for which applications have been submitted by responsible individuals. 
This class includes the various trouts, basses, sunfishes, and cat- 
fishes. 

Blanks upon which formal applications for fish can be made are 
furnished by the Bureau on request. Upon the receipt of applications 
properly executed and bearing the indorsement of a United States 
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Senator or Representative, an assignment of fish is made, suitable for 
the waters described and to the Bureau’s facilities to supply, and the 
delivery is arranged for as soon as possible thereafter. Applicants 
should confine their choice of fishes to species that are indigenous to 
the region of the waters to be stocked. Nonindigenous species of 
fishes are assigned only upon the recommendation of the State fisheries 
authorities, and not then unless such recommendation conforms to 
the Bureau’s judgment. ; 

The Bureau refuses requests for such predaceous fishes as the black 
bass, sunfish, and kindred species for introduction into waters in 
California, Oregon, Washington, Idaho, Nevada, Wyoming, or western 
Montana, as it is believed their presence in such waters might prove 
harmful to the trout and salmon fisheries of that region. 

Each species of fish spawns at a specific time during the year—the 
brook trout and the domesticated rainbow trout of eastern waters in 
the fall or early winter; the blackspotted trout, steelhead trout, and 
the wild rainbow trout of western waters during the spring; while all 
of the pond fishes reproduce in the spring or early summer. 

The product of each season is distributed as the fish attain proper 
size for shipment, and after the exhaustion of the stock of one season 
no more are available until the same season the following year. 

The distribution of trout in the Eastern States begins in March and 
is completed by the last of June, while trout shipments to applicants 
in the Middle States extend from about May 1 until well along in 
July. In the Rocky Mountain States the trout distributions occur 
somewhat later, the work usually starting by September 1 and 
continuing into the early winter. 

The black basses produced at the Bureau’s pond-cultural stations 
are distributed between May and August, while the miscellaneous 
fishes rescued from overflowed lands and the output of rock bass, 
crappie, sunfish, and catfish from these stations are shipped simul- 
taneously, the distribution usually extending from August to Decem- 
ber. 

It is the policy of the Bureau to fill applications in the order of their 
receipt so far as practicable, but it is impossible to state definitely, 
in advance, when the fish requested by an applicant can be furnished, 
the approximate time of delivery depending upon transportation 
facilities, which are not always available on a given-date, and, in the 
case of the pond or river fishes, upon the degree of success attained 
in the collections. 

The number of fish assigned on an application must necessarily be 
governed by the available supply of the species requested and the 
time of year scheduled for the delivery, it being obvious that very 
young fishes which have not been fed can be furnished in much larger 
numbers than those which have been held at considerable expense at 

99805°—19—_8 
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the Bureau’s stations until they have attained the size of fingerlings. 
It is the aim of the Bureau in all cases to allot a sufficient number of 
a given species to form a brood stock for the water area described, 
and those interested in the lake or stream so stocked are relied upon 
to see that the fish are afforded proper protection by the restriction 
or prohibition of fishing until a sufficient length of time has elapsed 
for them to reproduce, a period which will vary from two to three 
years, according to the species furnished. 

Fry or very young fish can be shipped in much larger numbers 
than those of the fingerling sizes. A 10-gallon transportation can 
will safely carry from 2,000 to 3,000 fry of the trouts or black basses, 
from 500 to 1,000 one-inch fish of these species, and of those 2 inches 
long, from 100 to 300. It has been calculated that the varying num- 
bers of the different sizes stated have practically equal value for stock 
purposes, as the losses in open waters from natural causes are in 
about the ratios indicated. 

Some of the commercial species propagated—whitefish, pike perch, 
white perch, and shad, which are distributed only as fry—are so 
small that as many as 100,000 can be carried in a 10-gallon can. 

Fish intended for applicants are carried to destination in specially 
equipped railroad cars belonging to the Bureau, or in the regular 
baggage cars attached to passenger trains, an experienced messenger 
accompanying them for the purpose of aerating the water en route. 
The only expense the applicant is put to in connection with the trans- 
action is that of transporting the fish from the railroad station des- 
ignated in the application to the waters in which they are to be 
liberated. Some days in advance of an intended delivery the con- 
signee is notified and given detailed instructions regarding the 
reception and care of the fish after they are turned over to him. He 
is notified again by wire a few hours before the arrival, in order that 
he may meet the train and receive the consignment, which will be 
handed to him from the car by the messenger. 

During the fiscal year ended June 30, 1917, the Bureau received 
11,208 applications from individuals and associations for fish to stock 
public and private waters. Requests for blanks upon which to sub- 
mit applications for fish should be addressed to the Commissioner of 
Fisheries, Washington, D. C. 
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SPECIES CULTIVATED. 


During the fiscal year 1917 the Bureau handled some 50 species of 
fish and the lobster. Of these the following were produced. at its reg- 
ular propagating stations: 


THE CATFISHES (SImURID#): 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
Marbled cat (Ameiurus nebulosus marmoratus). 
THE SUCKERS AND BUFFALOFISHES (CATOSTOMIDA): 
Smallmouth buffalofish (Ictiobus bubalus). 
Common buffalofish (Ictiobus cyprinella). 
Black buffalofish (Ictiobus urus). 
THE SHADS AND HERRINGS (CLUPEID): 
Shad (Alosa sapidissima). 
THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONIDZ): 
Common whitefish (Coregonus albus and C. clupeaformis). 
Lake herring, cisco (Leucichthys artedi). 
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha). 
Silver salmon, coho (Oncorhynchus kisutch). 
Blueback salmon, redfish, sockeye (Oncorhynchus nerka). 
Humpback salmon (Oncorhynchus.gorbuscha). 
Chum salmon (Oncorhynchus keta). 
Steelhead (Salmo gairdneri). 
Rainbow trout (Salmo irideus). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Blackspotted trouts: Yellowstone Lake trout or cutthroat trout (Salmo lewisi); 
Tahoe trout (Salmo henshaw’). 
Scotch sea trout (Salmo trutta). Introduced species. : 
Loch Leven trout (Salmo trutta levenensis). Introduced species, propagated in 
limited numbers for observation. 
Lake trout, Mackinaw trout, longe, togue (Cristivomer namaycush). 
Brook trout, speckled trout (Salvelinus fontinalis). 
Sunapee Lake trout (Salvelinus aureolus) . 
THE SMELTS (ARGENTINID2): 
American smelt (Osmerus mordaz). 
THE GRAYLINGS (THYMALLID2#): 
Montana grayling (Thymallus montanus). 
THE MACKERELS (SCOMBRIDZ): 
Common mackerel (Scomber scombrus). 
THE BUTTERFISHES (STROMATEID): 
Butterfish (Poronotus triacanthus). 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID2): 
Crappie (Pomozis annularis). 
Strawberry bass, calico bass (Pomowis sparoides). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobryttus gulosus). 
Smallmouth black bass ( Micropterus dolomieu). 
Largemouth black bass ( Micropterus salmoides). 
Bluegill bream, bluegill sunfish (Lepomis incisor). 
Other sunfishes, chiefly Eupomotis gibbosus, 
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THE PERCHES (PERCID2): 
Pike perch, wall-eyed pike, yellow pike, blue pike (Stizostedion vitreum). 
Yellow perch, ring perch (Perea flavescens). 
THE SEA BASSES (SERRANIDZ#): : 
Striped bass, rockfish (Roccus lineatus). 
White perch (Morone americana). 
THE cops (GADID#&): 
Cod (Gadus callarias). 
Haddock ( Melanogrammus xglifint's). 
Pollock (Pollachius virens). 
THE FLOUNDERS (PLEURONECTID2): 
Winter flounder, American flatfish (Pseudopleuronectes americanus). 
CRUSTACEANS: 
American lobster (Homarus americanus). 


The fishes rescued from overflowed lands in the Mississippi Basin 
and returned to the original streams were as follows: 


THE CATFISHES (SILURID2): 
Spotted cat, blue cat, channel cat (Ictalurus punctatus). 
Horned pout, bullhead, yellow cat (Ameiurus nebulosus). 
THE SUCKERS AND BUFFALOFISHES (CATOSTOMID2): 
Common sucker (Catosomus commersonii). 
Black sucker (Hypentelium nigricans). 
Smallmouth buffalofish (Ictiobus bubalus). 
Common buffalofish (Ictiobus cyprinella). 
Black buffalofish (Ictiobus urus). 
THE MINNOWS AND CARPS (CYPRINIDZ): 
Carp (Cyprinus carpio). 
THE PIKES AND PICKERELS (Esocip2): 
Pike (Eso lucius). 
Pickerel (Eso reticulatus). 
THE BASSES, SUNFISHES, AND CRAPPIES (CENTRARCHID): 
Crappie (Pomozis annularis). 
Rock bass, red-eye, goggle-eye (Ambloplites rupestris). 
Warmouth, goggle-eye (Chxnobryttus gulosus). 
Largemouth black bass ( Micropterus salmoides). 
Smallmouth black bass ( Micropterus dolomiew). 
Bluegill bream, bluegill sunfish (Lepomis incisor). 
’ Other sunfishes, chiefly Eupomotis gibbosus. 
THE PERCHES (PERCID2): 
Yellow perch, ring perch (Perca flavescens). - 
THE SEA BASSES (SERRANID): 
White bass (Roccus chrysops). 
Yellow bass (Morone interrupta). 


DISTRIBUTION OF FISH AND FISH EGGS, 1917. 9 
SUMMARIZED STATEMENT OF DISTRIBUTION. 


The following table shows the number of fish and eggs actually 
distributed during the fiscal year 1917, or, in other words, the output 
of the hatcheries, with all losses in transportation deducted: 


SuMMARY, BY SPECIES, OF THE DISTRIBUTION OF FIsH AND Eae@s DurinG THE FIscaL 
YeEAR ENDED JUNE 30, 1917. 


Fingerlings, 
Species. Eggs. Fry. year Total. 
and adults. 

ARASH eset See tacts cei mici ale ew ce tare ae SENS 2 = =) n'niaiminie scien fe ottetaalaiaie 4, 251, 289 4,251, 289 
(OT eee Se )-( > Ge an ee eee 5 io Se | 112,000 605, 407 717, 407 
Ruttalo fisher sen Wh aig ote ik ee URINE oo 6, 754, 000 207, 898 6, 961, 898 
SLICK OTS oats ante nee tae ace ae once ec eae eee eels Seite os euisnn o|galcwascensices 748 748 
RTI SS SS eso eae ence cee ces SACRE occie clos wccces 8,980; O00) | Soe nin ahaa 77, 946, 000 
iver inorring ss = Soo 2 ena ee cess tesa aos q Ase eco copa ne nin ccna obeea ela os = 177, 000 177,000 
NVR ites asec eh St Teo incras, Remade. Fee 52,602,500 | 331,610,000 |.............. 384, 212, 500 
Rake herring (Cisco). tscest anc sec cs cd acto eelefe ec eule se eccens 825500; 000))3 sesee~ cc cnn 82, 550, 000 
Bilver'salrman sere 22 os sole 5 a5 I OS. Me eee 4, 403, 700 4, 662, 960 9, 066, 660 
Chinookssalmont 226 22 .seiccccencsscc-se-csetee 7, 191, 200 16,404 404 27,065 581 50,.661, 185 
Blueback salmon... 2)... SSS eee eek 2,000, 000 75, 038, 525 5, 793. 953 82, 832,478 
RUMP HACKHSAlNOD. 325 Jos 5 = 3 SEES ees See eel wt ecioe =cinre 27, 406, 204 7,449 030 34,855, 234 
COG TEAC CTT nk 2) ai See eT Se re a eS ee 14, 403, 300 7,014. 580 21,417 880 
Stocihend txentecs «2 sJeccscc.clc.ce.blens tees 3, 237, 600 2,040, 710 2,061, 709 7, 340. 019 
Ruin bOwitTOUbaoe.cccdacs..tncne eee eel! 1, 454, 200 250, 200 2,574, 942 4,279, 342 
TAU GRE ilo) Oe Se Se eee Py ee eee et 3, 028, 850 887 3, 029, 737 
Kandlocked! salmon. ='2-25..30.2 00. ene viene 531, 000 798, 689 177, 635 1, 507, 324 
Blackspotteditrout....2.-2.-..--.--0.ueei 2.02. 1, 630, 000 2,051, 400 2, 683, 900 6, 365, 300 
ochre vemyprouitie. cena ss os ese ae eee eh Satine Sac ooaca |e. OMOdeeosc as 25, 860 25, 860 
Dake troates: $i 2. d2<. 1455555 Maes 35,332,000 | 33,395, 155 3, 699, 158 72, 426, 313 
Brook trots ences fds eclod eee eeR at ihe 935, 600 5,972, 495 7, 868, 932 14, 777, 027 

IMA NED PEGI Haee 2. Src cla Dae eh Ee ae ese oe Clans ben aGecaene 85000 |S ceecaese sins 8, 000 
orspylinigeeace soak 2 ger Ook cee ReNe 125, 000 if 078;000) |b... Sc esa Nae 1, 203, 000 
STS Cheep cic ee ee TE [| (Re QR OONKOO0N hdc aos ccceee 28, 000, 000 
Pike and pic kerelh oj gic See EAE) coca ee sat se|J OO Bhs 103, 643 103, 643 
MTeSHWatCr GLUI 5 . ooec ie secs cc ok see EPs coac Seu ess a5 |qeteme tenses ce 29, 804 29, 804 
Mrappies# ie) eco a J esl See Daleyerell os oe oac vacc cc| Gece se cece aces 1, 565, 072 1, 565, 072 
Larpemouthibinekspass: «2.225. ce sccckses seen Gel cece cise cece 320, 050 961, 912 1, 281, 962 
Sinallmon¢hiblack basset... salsa eae uted|socdeee ss cccse 237, 600 149, 837 387, 437 
ARUO CK DAGS Weta SUR ee eo ce ok a ww Se EERE ITE fons oS sng oe oa| eS as seis 91, 742 91, 742 
WrarmouthDasss.. . o. soc trte sate o cE RRROIER <ecicc cae cas s-MReeBRsccec'e 2,4 2, 400 

IT fishya aa 8S.) Se PN pape MOL eas ee 2,670, 513 2,670, 513 
PIR POLGW re sc ceswecedek ates etna s seed SRNR 212,900,000 | 174,097, 500 15, 874 387, 013, 374 
Mellow: poenche war Pe. 3. cod SP Nee ol hee eee 175, 421, 000 163, 839 175, 584, 839 
AWWite) Denehs Pee se eto on aa EU ee 325620000) |Foneeccce ssa 32, 625, 000 
AWiltite bass SORE ret ciagk conc seed AINE oe coe ee] sae Sens 1 15, 298 15, 298 
VCH Ww: DASSSS S498 <<... Sanna Seen es SESE areenaasas sae |SabeORe sess 15 
Munipods passieywetcs |. od. see ae eres fee se cae cc oeaes 16, 137;000)]2....0ncte2e8 16, 137, 000 
Mackorel Pasty (uiiesocs dice ca sence tnwad se Seb eeE len= bee sccaeces 41, O00) | A552. seeeeane 2,341, 000 
ES tL Cer ti SNE oS roach ge cae cis ROR pdddocgesnuees 920/000! (8222-2008 -8eee 920, 000 

Osa ee ean waiaainaouchtnearde Sa soeee oe Eek De 1,000,000 | 236,786, 000 2, 648 237, 788, 648 
En lockmns renee oka Le esi aaah 147A; 096,000 | J2<<2 -e2aeiea- 1, 474, 096, 000 
IPRA OG Ree ee ia a ead UNE N RD  le ntsc ekiacleslss EMO O00) Seo c'sceeaniets 6, 720, 000 
TONLE e TC) See A SP ra PORE US FT NOE OVC og nna A eae 1, 814"'696;000!|f2 2.805.225: 1, 814, 696, 000 
Miscellaneous fishes -° 37-12. Scale de oes tee e aoe | eratidec ccs cea aeEO Bans sce 15, 945 15, 945 
MODSLODets = aacde acc cetaceans See cen ote same nae aa Ss oot 110, 260, 000 5, 400 110, 265, 400 


JI) Sicha us Oh I ohn ee oie 318, 939, 100 |4, 757,908,782 | 82, 115,411 | 5,158, 963, 293 
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ALLOTMENTS OF FisH AND Eaas To State Fish Commissions, FiscaL YEAR 1917. 


State and species. a 
California: Chinook sal- 
TROT ass sie sete 7,027,300 
Tllinois: 
IBISCKADaSS! sss aweeesnes 
IBTOOKLOUU soe ie eee oe 50,000 
Catfish: {. 2O eal ee eee ce 
Crappie: to sesees see ece bac eke s eee 
Pike perch: «sc 2s.e. e228 15, 000, 000 
Rain “ah trout. oss. 2 50, 000 
Whitefish. 2940. sae b0, 5,000, 000 
Yellow, perehee. 2.552) eee 
Indiana: Pike perch...... 15, 000, 000 
Towa: 
IBNOOK tTOUUbs ccc cinco ess 50,000 
Wakeitrout! sebeecse. cic 100, 000 
Pike perches cicececcs cine 40,000, 000 
Kentucky: 
IBisck ass -0e Yess in. o| abe e see tac 
Chinook salmon 220.50. | 3.508: S669... 
Crappie. Geach: tes =| ae eee: - 
Pikeperch: 02855 .s..° *5, 000, 000 
Rambow trout. 320.5. 2] Gee soe 22. 
HOCK Dass eee eek oR Ros 
Sanhish: eee Ses sas: ee teecee a 3 
Maine: 
Brook trout Jv etoccc-- 20. 100, 000 
Lakeitrout 2a? ielcc.2: ; 
Landlocked salmon..... 401,000 
Massachusetts: Catfish....|.............- 
Michigan: 
Grayling. teeencddeseo 50, 000 
akeitrout 0.0.5. - 8, 640, 000 
Pike perch. s.de..2.-- 
Whitefish.............- 
Minnesota: 
IDAROMTOUULE senses =\= == 3, 300, 000 
Steelhead .\siescbse. so 200, 000 
Whitefish-( Ser10 007.62 122, 500 
Missouri: Rainbow trout . 98, 400 
Montana: 
IBIRGRADESS! sO ats ce ~ a |e Coat ee ae ane 
Pisereeptiee trout..... 400, 000 
Rainbow trout........- 150, 000 
Whitefish 2 S22... 2.6: 300, 000 
Nebraska: Pike perch. ... 9, 800, 000 
Nevada: Brook trout..... 150, 000 
New Hampshire: 
Brookstrout sess. 3.55. 50, 000 
Landlocked salmon..... 25,000 
Rainbow trout....-..... 100, 000 
New Jersey: 
Rainbow trout......... 50,000 
Smallmouth black bass.|.......-.-..--- 
Steelhead’. 212-2220 00, 000 


Finger- 


an 
adults. 


lings, 
a 


eigen 
ings 
State and species. Eggs and Vautas. 
Ty. suid 
adults. 
New York: 
Lake itrout.. 220s: ....22 55490, 000" |... 5 -.bee 
Landlocked salmon..... 20,000 | 5c aecee 
Pike perch: + 22) essere *£6:600;000-|-secctoes 
pteelhead 22° 5 eae 005000! ||. Sic eaee 
Yellow perch.2.22220-- 250) 000) 5220 saeee 
North Dakota: 
Pike\perch5.cese.eseee 30005 0000 22 oleae 
Steelhead <0 ot Scere DOO OOD) 2 ts. ae aero 
Ohio: 
Wake touts «scesessste 600, 000) |, Css: 
Pike perchives ccs cesesce 73) 600, on Ree a ee 
Woiteishs2. cee seceese 40, 980, 0 Ha es 
Oklahoma: 
IBIBCEIDASS . abonececceclte ee eec eens 70 
Catiish Sees ee lecc oc ee 10 
FROCKWMSSS os oc lan ae eon d [eect eee 80 
Sunfish®. 223220 ete | eee ae 90 
Yellow perch........--- *100, 000 60 
Oregon: 
Bineckeprttedl trout... 250,000! fhaee iss 
Blueback salmon......- 2,000,000 |.......... 
Chinook salmon........ 163, 900 60, 000 
Make trol. vos seecees 2 1,000; 000) |yrieigrae. 
Silworsalmane.- 33253. .dheccxernotse 10,000 
ptedhead ys o.cceescee 1, 6876000) eS 8 
Pennsylvania: 
Takejtroutie io. es --2- 1,000; 000 }..).. oi. 
Rainbow trout.......-. 5OS000) ss. Paes S. 
Pike perch soo eeuse ase 8, 000} OOO sta as 
South Dakota: 
Blackspotted trout. ...- 3070001) SUIS 
Brook Grout foscctce eta eee ee eee 23, 150 
PikG PELCh wes aso er 3;,000;000)}..- 322225. 
Utah: Blackspotted trout 100; 000) |P2ee att. 
Vermont: 
Channel catfish: - 52.505 Atcepneceeeeee 
Makeitrout as ossas os Se 
Landlocked salmon. 
pteetheadit ..cseeaee tae 


Washington: Blackspot- 
Led Trout sc. ctedascu sacs 
Wisconsin: 
Lake troutecnicvcnsensuc 
Wihitefish< cc cedoeaee ae 
Wyoming: 
Blackspotted trout....- 
Laketroutc.wecosnss 220 
Rainbow trout......... 
Steelhead 


{ 214, 200,00 230, 000 


308, 700,700 \ 163, 248 


a Fry areindicated by an asterisk, thus (*); all others are eggs. 


SHIPMENTS OF FisH AND Eaes To DANAL ZONE AND FOREIGN COUNTRIES DURING 
Fiscat YEAR 1917. 


Country and species. Eggs. ee 
Canada: Rainbow trout................ Lo. eee Bos ce ac abes boecceros comes seas 96;000)||ewoueceens 
Japan: 
TOOK ALOU. wae ta cnce sa coce wetboeccasscaceodseetsecene ce scones scm sam aateils=n == || LOO; 000R Bzcececnsn 
Bainbow tioutecosccccssewoccoce el coaeenn pa RS eeises con con soci ncgsncw tape Seine 101; 000)|2escrese-- 


Canal Zone: 
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DETAILS OF OUTPUT FOR 1917. 


The following table shows the work of the different stations in 
1917, the period of operations, and the eggs and fish furnished by 
each station for distribution. It will be noted that transfers of 
fish and eggs from station to station are frequent. Such transfers 
are made in the interest of economy and convenience where the 
shipments consist of eggs, and give advantageous distribution 
centers in the case of young fish. 


STATIONS OPERATED AND THE OUTPUT OF EACH FOR THE FiscaL YEAR 1917. 


[NoTE.—See explanations of this table on p. 17.] 


. . Fingerlings, 
Se eanee of Species. Eggs. Fry. yearlings, Total. 
and adults. 
Afognak, Alaska:¢ 

Entire year............ Blueback salmon......|,.......00-. 13, 576,700 | 2,200,000 15, 776, 700 

Humpback salmon....|............ 19243; 000)|.. 020252... 19, 343, 000 
Baird, Cal.: 

Entire year.......-.0c< ISTOORIMOUE soca sce east ceuee= ac +a menete seetiee Aa 26, 000 26, 000 
G@hinook Salmon=! 34524 )8cce -2-cc2sclesncs eben ee 3, 702, 000 3, 702, 000 
RAMbOW AMOUt. ot Js 20 ol eet enbs ol detoee suasee 5 19, 450 19, 450 

Battle Creek, Cal.b— 
DecHA pre ra. oe os sce Chinook salmon....... 5,000, 000) |<. --4atuen. 4. 5, 695, 300 10, 695, 300 
Hornbrook, Cal.— 

Jan .—May.- 2-0 00.5050 Chinook salmon......- 1, 900, 000 800, 000 368, 000 2, 168, 000 
Rainbow trout........ 175, 000 11200) [4.5 25 338 186, 200 
Silver Salmon. oo: 228s [Pesos acses 50, 000 11, 000 61, 000 

Mill Creek, Cal.c— 
Dev-Apr. tos: v.22 =e Chinook salmon....... 1; 027, 800i cs secctente- 3 4, 863, 000 5, 890, 300 
Baker Lake, Wash.: 

Entire year....----...- Blueback salmon......|.........--- 711,825 | 1,996,000 2, 807, 825 
Chinookssalmon.-a.s2s|ssceucoucecs 85581" |’. eet cree 85, 581 
Bilver'salmon: o.oo. scl tee tee, See eee I 508, 900 508, 900 
Steaihead: sek Soe cece coe GBS510'| 2c eee coe 66, 510 

Birdsview, Wash.d— 

HATITANVGATe.. semace cam iBigeback salmon c..7| sce. pate eowcleeoswcd eek ces 97, 000 97,000 
Chuantsalmones seuss |stece eee ae Fee 5 a8 928, 010 928, 010 
Humpback salmon....|............ 165,000 | 3,563, 810 3, 728, 810 
IVerSanONE pose tcl t se oe ceoee eee eee s 1, 980, 000 1, 980, 000 
Steelhead ............ B50/(000) [fen csebenccar 1, 424, 000 1, 974, 000 

Brinnon, Wash.— 

Entire year............ Ghumisalmorne--2-2- cit ces cue ens 892:800)|. 2 cok nce. ae 892, 800 
Rilwan salmon: 2 2cbema|sen scent 197; 200) 2s ee ese 197, 400 
BiECMHend. bs. -t owns |icase ees woe PAB800 | oc cckh eens 242, 800 

_ Darrington, Wash.— 

Apri-JUnO ye: & oo .264- Chumisalmonss- ce. 2< essa beeee 214s O00! | 2. sans 277, 000 

DILVBLISAIMON A 5528 ool soe e poe FOOJO00 || eeeee les 700, 000 
Duckabush, Wash.— 

Entire year............ Chinook salmon: =-52co)s22 os sccince | ease eeaee ae 706, 507 706, 507 
Ghumisalmion. 225285 0 |Aeec seen 2,402,000 | 5,838, 520 8, 240, 520 
Humpback salmon....|...........- Lo cnaestets.|' 51 860; 120, 1,960, 120 
Bilwer salmonee ts -clec lee coesecceeu 38,000 | 1,823,960 1, 861, 960 
Steelhead Oe ype Aes ae ee GSON00! |oSGceese ne 689, 700 

Illabott Creek, Wash.— 

Oct,-June.. ...--.<- 222 Chinook salmon’ sn¢ v0)es. sc cuscclenesen PO oe 44,105 44,105 
Chum salmoinic.. oceadlte ss ueeeeese 15831; 000; |. 5-225 ec9 28 1, 831, 000 
Milverisalmon.-.22ocun | 32s. tacecoes 250} G00!) < Roce ces oe 259, 600 

Quilcene, Wash.— 

Entire year............ Chum salmon. 2225. 2s| saeco sees M#50SO00|sececee seas 7, 553, 000 
Humpbackisalmon is 5|45 6 scccsesdlewtecseeu etna. 1, 925, 100 1,925, 100 
Bilger salmon <2 oe. oo oe ee Ses ee eee 247,000 247, 000 
BEpeliicad 2b at yseaan|aecececee ess 626, 500)|-<..s..5ae6 626, 500 

Sultan, Wash.— 
Entire year............ BIVOMSAIMON ease seal aceoe. (Leet 855000) cocsiecssees 855, 000 
BCGRINGAG Fee eee oe eee BOS OO ccc eescemete 353, 500 
Boothbay Harbor, Me.: 
Entire year..---..-.-4- landers tenses scl ses case tee 966; 268, 000! |... --4..-=<6 966, 266, 000 
| TTETEEST PS Og STD penn FcR gS 110, 000, 000 5,400 | 110,005, 400 
TOT TA SEE ee Sed eee ee 35 346;000) | 2c oc 22. 3, 346, 000 
Bozemen, Mont.: ¢ 

Entire year..........-- Blackspotted trout ...|...........- Py 0%2, 000) Nos oc ae = 1,072, 000 
Brook trout Gos 2s oo ols Mest Ceae eee Ric alee. 2. 363, 850 363, 850 
Grayling tye ts csal. 125, 000 963: 000!) eeicce kt 1, 093, 000 
TOMTOM GS fe. a 'ce cee nai hesoceae cute [ae a eee Ee 37, 500 37, 
Rainbow trout....... iz 253, 000 60, 000 664, 100 977, 100 
Steelhead...... a AE Ue copatoees eseseeReasdet 10, 000 10, 000 
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A 


STATIONS OPERATED AND THE OuTPUT OF EACH FOR THE FiscAL YEAR 1917—Contd 


Station and period of 
operation. 


Bozeman, Mont.—Contd. 
Yellowstone, Wyo.f— 
July-S ept. eee sAae 
Bryans rene Md.:9 
Mar May. oscecmeonis 


Cape Vincent, N. Y.: 
Entire year peta icuate Cal 


Central Station, Washing- 
ton; DAC 
Entire y: WORT. escincieinieae 


Clackamas, Oreg.: 
Entire’ VeOanuet chic. anas 


pEuleeate, Oreg.— 
Apr.—-June ses 228... se 


Big White Salmon, 
‘Wash.— 


eae ae eee Chinook salmon. ..>...|..---------- 4,310, 958 567, 290 
Snake River, Oreg.— 
Debra s eee SD. 243] etree Jos c2t5 Oe ee 163;:900!)| «SMP IaR Ose. 5 fo 2. Sh See 
little White Salmon, 
Wash.h— 
SiS MAY. ccc neous (Oe i ea nh EK eS 10, 413,365 | 4,547,279 
Chum salmon; .::::2::|.2sseereee-4 1, 447, 500 248, 050 
Rogue River, Oreg.— 
Entire year o Searever = Blackspotted:trout:2=:)j-ss5ssessle| see eee eee 8, 000 
Cbhimoeok salmon: -25<2:|2s: 232222220 eS . 1, 758, 800 
Silversalmon: ooo. 22. |4--8 so sees lee aseeaien 6, 
Steelhead esi crcss cal bscorec see ee ees 128, 600 
Upper Clackamas, Oreg.— 
mtire year............ Chinook salmon.....:.|..-..------- 463, 000 815, 600 
pilver Salmon sss52324|os 522245558 Pe eee ; "i, 700 
Steelhead. occa es5: 400;,000: | «.2eSINoesP. 3. 318, 850 
Willamette, Oreg.— 
July and Ec ee Shadi.cocus sssaseeegsdlessssces tees 2) S51000* |e. ese eet 
Cold Springs, Ga.: 
Entire year............ Black bass 52222252 52|osascesse022 46, 000 134, 120 
‘ Catfish) 19-355. 5245 eal J. Sea eee oes 4,525 
Sunfish. << Ssesssss2255cs5e2 arses PSE ce 57, 525 
Milltown, Ga.— 
Wa yg a's, aeets PSS Black- bass: <5:2: S22 ssa resses cee Se. 100, 000 
a Boe Me.: 
ntire year ee ees | Atlantic SaAlmonecesees las sacs aeeee 3, 028,850 887 
Brook trout: =<2+:s2sei}esazessece02 962, 000 41,300 
Humpback salmon....|....-.--.--- oO 439 (|b seen eee 
Landlocked salmon...|....--.------ 7, 480 20, 850 
Duluth, Minn.: 
Entire VORP eiwccced- Brook trout: 2 sssssirselesassesecsec 152, 000 364, 500 
Lake trout......-.-- --| 4,200, 000 11, 453,000 | 3,502,000 
Pike perch's) o. 3osoec | Sees ce 5,087,500) |t.2-- 2-2-2 
Steethead is - ss ss2 cece ee e ee see. eee ae 105, 000 
Whitefish............. 122, 500 Wp TSONOOG |e cee ace ee 
Edenton, N. C.: 
RENtITO “VOATee ues: sc cse: Black bassé.::.2 42-28 ]sccecseesess 19, 100 37, 600 
DHA. . 2.5 0e ee Ll Szeteess tt GS060'000)\|. 2-22. -eee 
Sunfish.:-.iefissesiec: Csescesdes solace eees ones 7, 900 
Wihilteiperch.< occcsccclsosecccccee 2 "32, 625, 000 }........2ce0 


Species. 


Brook trout........ 
Lake herring....... 
Lake trout .:....... 
Landlocked salmon 
Pikewperch. 25. 23). 
Rainbow trout 
Whitefish...... 
Yellow perch...... 


eae Soa eee eee 
FApPDIOW. dice its cey 
Pike*perch 322-2. 
Rainbow trout..... 
Rock pass232 22. he: 


Suckersei. tse 


Rainbow trout..... 
Silver salmon...... 
Steelhead ......... 
Chinook salmon 
Silver salmon...... 
Steelhead 


Fingerlings, 


yearlings, 
and adults. 


68, 665, 000 


19, 550, 000 
26, 000, 000 


1,823, 000. 
68, 665, 000 


130, 370, 000 


831, 000 
82, 550, 000 
6,315, 155 


2, 322° 100 


4, 878, 248 
163, 000 
14, 960, 644 
1 695, 550 
8, 000 

1, 758, 800 
6,000 

128) 600 
1,278, 600 
71, 700 
718, 850 
2,351, 000 
180, 120 


7, 252, 500 


56, 700 
6, 060, 000 


a 
32,625,000 
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STATIONS OPERATED AND THE OuUTPUT OF EACH FOR THE FISCAL YEAR 1917—Contd. 


£ 3 Fingerlings 
Station and period of , : y 
operation. Species. Eggs. Fry. a earn Total. 
Edenton, N. C.—Contd. 
Weldon, N. C.— 
WoreMayi.c....-<<.-+- 90, T3700) (20) 5) ooo 16, 137, 000 
Erwin, Tenn.:7 
Entire year...........- 27, 000 2,690 29, 690 
sue ceiabeeot 182, 425 182, 425 
ie oe atigemeyd 2 2,000 2,000 
apes, ceeesels 332, 502 332, 502 
eee SORT 2 25, 450 25, 450 
11, 000 1, 700 12,7 
ASEAN oh 8, 135 8, 135 
rare, Towa: 
EREAEO YY CBT eas see hiesc ally ko AG Kg DASG cra sorseimi= | ohm minicl=,-0:nn a neeeteee teste 6, 349 §, 349 
6, 754, 000 2, 737 6, 756, 737 
112, 000 4,741 116, 741 
112, 952 112, 952 
43, 335 43, 335 
529 529 
205 205 
606 606 
SPC be inl SR 1 ae ee SR ee | 69, 424 69, 424 
ah ee eer a% cincia MERE ee 498 498 
Mellow, perch oe os bo) ana eee act eee et 305 305 
Miscellaneous s. 2<.05:|sse.bes--s.-| ee eeb eee ete 3,557 3,557 
Black River, Ark.— 
Wet:=Decs aes ee. so. Black Dass Jc ccssaccens| ee.-iasaalminerl| settee ears ee oe 803 803 
TS lobaivsWVovolla ey Meee 2 So | Ee es emo tee sets ea 123 123 
by (SiH oe eee Ae See Re eet SR een PMs nS aoe 6 6 
(Cats a= pert iasers oleh Ase os lene habe e EE 15, 232 15, 232 
CEADDIOR Recher tee cot clase cone: |Seeocons Sane 1,900 1,900 
PURO OECD at jcmats ae nara | Hina aa See eet SIRE eee ano 83 83 
SUCKS. -.c) CER Aee | ee eli Peano eee 186 186 
SULT T ETD Foo tet ehh oe LD Cee pat 3, 904 3,904 
Miscellaneous.5- 5. ssec|ca=a5s-2s<cnleteeceeeaece se 1,922 1, 922 
Cumberland River, Ky.— 
Nov:=De¢.s..2.462-2054- BIA CK DAS Seance cee a ce, [te neeies sain [5 selves ceteeee 136 136 
C OniF 27 0} 0): ence ape ee ae | Res hk By rine Gee 4,921 4,921 
Bunbshee os oe er ee ee eae eee ce 2, 831 2,831 
Misvallana@otss. co. as| te casencanss|sacedsedeets a 1,041 1,041 
ira Cooper, I11.— 
iuie Decl seat ae coc Black bass 192 192 
Buffalofish. 788 788 
Carpi. 449 449 
Catfish. 32 32 
CEspplesic ates os eck ce lees 1, 104 1,104 
IRicgkerelia te coals dle woee soso 3 33 
Pike perch 11 11 
Siatish eae oer 35a 689 689 
Vellawaperch 32.5 ul see sete |e ieee ees 47 47 
Miscellaneous: 2 cose «lac =n 5555-4 |e eda ce 398 398 
Lake Pepin, Minn.— 
DODU=NOVode enc oscce Blgeksbass to. cone oc lezcdeaceoe ns |Leeeeteatee 2,970 
Bultalonshe: sooo scene: sees n eee ne cl eet ee 1,099 
OST eo ete Se sees Soman canwaxtalee ceca male 6, 921 
COR ia oY oT intel) Ai MR Nase |S Ra ace es (eR EE oe 716, 772 
Crappie sd. cae eoce lgecmer sae ces hos ee 13, 325 
Pickerelen sacs ona oe os aa wesenocee! saaeee See oe 946 
IPikesperchs a o25 ste as oaasmaasalse ess eeeeet oe 59 
SUCKEIS ys. hoofs coca on [Stee ae es coe oo dade eensaas 462 
SSUITAAIS Sh hs cae crac oe [as ges tava (Re Settee ea 11,977 
ellow: pecchyes. fee feo. See ee ete. f 4,970 
Miscallaneoseas 26 2 o|d- <5 a= s=225-|odeeee eet eee 9,017 
Gloucester, Mass.:k 
Entire’ VOur eeecea= 1S. IBMUlenhS Dees sea Weer mesa e: 920, 000 920, 000 
(Chie eee Alea Rage OE | Mas Pa ae 66, 610, 000 66, 610, 000 
i In rayphats Cee ee ey 169, 660, 000 169, 660, 000 
Haddock... 6, 720, 000 6, 720, 000 
Lobster . 260, 000 |. - 260, 000 
Mackerel. 495, 000 |. ss 495, 000 
[ROM OGK Aceon ot etc cidcckcs cass: 1,470, 750, 000 1, 470, 750, 000 
Green Lake, Me.: 
Entire year............ IBTOORsLOU eine. ccc ciocsen = seund IB5SIG76 ||... a. Sdecinn' 1, 358, 676 
Humpback galmon....|....-.------ 379504100! |. occ... 0<- 3,950, 100 
Landlocked salmon. - . 301, 000 592, 719 80, 000 973, 719 
Sinoliisessatccece urn erclsecccescelnce 28;000;600) |.-....-.---- 28, 000, 000 
Stealioadteeysnsccoacek bis~ ose saat F200) ss akon ee 27, 200 
Grand Lake Stream, 
Me. — 
Sept:—June..2.22.-.- 222 BTOOkKWrOnien.. «2252 2s2-acascee 23°.600))|Ss-s2eeeeeee +) 25.600 


Landlocked salmon...! 234,000 234; 000 73, 814 537, 814 
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STATIONS OPERATED AND THE OvuTpuUT of EACH FOR THE FISCAL YEAR 1917—Contd. 


Station and period of 
operation. ~ 


Homer, Minn.:m 
Entire year............ 


La Crosse, Wis.: 
Entire year............ 


Leadville, Colo.: 
Entire year............ 


Louisville, Ky.: 
Entire year-..........- 


Mammoth Spring, Ark.: 
Entire year.......-.... 


Friars Point, Miss.: 
July—Dees 22/26 - sas oe 


Manchester, Iowa.:0 
Entire year...........- 


Bellevue, Iowa p— 
ATS DBC). oe ccanes 


Fingerlings, 
Species. Eggs. Fry. yearlings, 
and adults. 
Black Dass ste). segs eeecle eee) Oa To | 58, 731 
Bros Grout ses see eset | eee ak OEE 


Pikpand pickerélacces|s. 204220228 |. eee eee 
PIKE perch) cee cceuuscs see eke eee 9, 950, 000 2,615 
Rainbow. trout. <2 cewca| ons ude -| 25 gare 14, 200 
IROCK DASSUe ees ce eee on. Lye | inane 124 
[S08 0 OK) se oe weer wrt eer ERE eee ee 2h Wee eee 442, 786 
PVOHOWw DerChic-ce noe e aes eee 50, 505 
BlaCK Pass BAe eee ca| ect ee eee eal eee ee EE 57, 100 
Brook Glouted Go oecs doe cee | soe eee 130, 330 
Bultalonishs tip ess eae oe eae as eae s Quem 12, 500 
EDD) ate 9a sd ie fave recor tater | Sete iyeiaiciors} ct. CR a ee 78, 000 
Wablishy 2s .oeh creer asalaee Be paa icin pce eee eee 805, 600 
CrAPPIG> 535 hove ce ere cess becan Oa ee 219, 310 
BGI osc a strcne b atam creel Ses aerauecms eee oe 26, 000 
Pike2nd pickerel occe|scccscacn ccs | Seaee eee e 26, 500 
Puke Perch hee. oe eel eee 12, 500 
ROU pass. secem roe 1, 330 
Strawberry bass. 10, 000 
MNS Reccteaseenecce atch cece ral See 293, 000 
Wihite bass. 22 oie eee oe es eee ee a 10,300 
Mellow: perch assess | haac ace cnn: oe eee ee 34, 050 
Blackspotteditrout.<-.|ce--s sce] eR eee 1, 839, 000 
Brookstroultecouceccaie) 925/000) |i.) Sean 3,312, 800 
Grea NT tere acetone oe Acetone ooo eae ALO SOON eee Saree 
Lakeirout sc cohaceccies| bce cee oe Eee eee 50, 000 
aI BOW ETOMb ec cot sel eoon cee [eee ne ae ae 151, 000 
BIack: Dass ods eeae Se eet ene eee 6, 090 
Chinook: salmonieg 5.22 o0nccedecl cece 6, 000 
CTADDIO ee ees oxo Genes base a ee 1,575 
Bikewperch eee. 5252 [Eee eee coal aS 0010000 |=. eee 
RAIN DOW: thOUto esos oe srxceaect| Oe ene oe 10, 000 
ROCK DASE: fhe Ser date sell Oslarcinre oeoicinel | Lee 2,525 
Smalimouth black bass). =... o)..c0|- cece soeeee 5, 500 
Sunfish cee eae eaten ce Se Coe ed ae eee 10,175 
IBISCK Dass fa Saycctd| se caisaon de looks eee: 6, 555 
StHSRe ee Ss aed rode cctcacce 2 | eee 207 
FROCK: PASS 2/20 Shc | be cece tes on eee cca 14, 753 
Smallmouth black bass| -..........|-........-...- 50, 065 
espe RES ES) I BNL SE IS Pees Le CaF & 25, 562 
Black Bassi. toca seins one we oo eee ee 7, 587 
Butt alonistiy rs cccoo hc el eee coe no ee 3, 296 
Cane oe ccc caace scene ate eesee | Soe ee aes 1,847 
Wathishs Joo So Socse cera cellee aed ce ee Loe eae eee 9, 952 
Crappie <cue jac otend Uecce dees lcs eee 7,320 
ROCK DASS 2% 4 oo oa dou[uls nos ened eee 1,110 
SUNHSH. 23 Jos foc snac cules seca kon | eee eee 49, 768 
Brook: trout.) 3. Saccclcc- sate aca  eeeeeeee 529, 607 
Rainbow: trout. /. =...) |. | 39T000i|peaeaieee: 125, 250 
ROCk DaSSa.h cmos chcoalce< cee. ae ee Oe a 9, 555 
Smallmouth black bass|..........-. 3, 000 200 
IBISCK Dass e555 asso |p chin cee naa oe eR OAL ce 73, 356 
Buialofsh ses, 0: 2) hse See caeeertane: F 47, 400 
Wanpod o.oo eweuaae cise ccem ee nee eee. T 33,300 
Osthish-.” feet | 2) em Ona aiged YK 386, 065 
CO 0) 0) 1 Pare a ee (as Oe Ss (ee eee 194, 278 
rere pee Oe ei Nee (ioe Neel ese Cee Me 1, 875 
PIKG. AUGIDICKerel Gece 2 |_ eee oes |S acne rarer nS 8, 900 
Strawberry bass...,..|.....--- 105 
SURASH 5 of es 3s 0, | ae ae ee ee 783, 750 
Wikirmoiuth bass! fae. sab Rawk eta: | ase ee 400 
Wie ASS: ake. anlehoeeee ac cece cone aoe ee 4, 500 


DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


15 


STATIONS OPERATED AND THE Output oF EAcH FOR THE FIScAL YEAR 1917—Contd. 


Station and period of 
operation. 


Manchester, Iowa—Contd. 
North McGregor, 
TowagI— 
Aug.—Dec......---.... 


Galena, Tll.— 
N 


Nashua, N. H.: 
Entire year....--:..... 


Neosho, Mo.:r 
Entire year........ sare 


Northville, Mich.:s 
Entire year......--.... 


Alpena, Mich.— 
ApraMay: cei cccecone 


OC JUNG cows cceots 
Orangeburg, S. C.: 
ntire year....... seocbe 


Put in Bay, Ohio: 
Entire year......--.... 


Quinault, Wash.:2 
Entire WRAL ocegeo ene 


Quincy, Ill.: 
Entire year....... aaa 


St. Johnsbury, Vt.. 
Entire year. ..........% 


Species. Eggs. 


Builalofish esse eels. 


Dpio stapes ase. 


ROCK Dassaerer es ees S| mae 
Sunfi: 


TVG Sy CED ie De | le a 


Pike and pickerel . - 
River herring......... 
Sunfis 


Brook trout. -- 202-5. 
Lake trout..........,. 


Blackspotted trout 
Brooks trout sacee cose elbee cee ee 
Lake trout...........- 


Wihitefish 2... 22.2. 


ake trots. -0c2s-- 
IWihitafish =s4 352 


TcOpercns sea hee caine 
Wititefishics SoS eee* Lee ae Se % 


Chinook salmon. . 


oe sete 
rappie 
Pikes Tc] 1 iar pa ea (Gal ae 


Fry. 


3, 298, 000 
25; 800, 000 


10, 500, 000 
30; 000; 000 


9, 750, 000 
40, 000; 000 


990, 000 
115, 500, 000 
2087 500, 000 


11, 150, 000 
"160; 000 
ib 910; 000 


wee ees eweccee= 


Fing-rlings, 
yearlings, 
and adults. 


60, 700 


ee ry 


Total. 


24, 440 


60, 700 
270, 000 


990, 000 
287, 500, 000 
2607 980, 000 


11, 202, 953 


yy ae 120 
488 


? 761 
24 000 
7,611 
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_SraTIONS OPERATED AND THE OuTpuUT oF Eacu FoR THE FiscaL YEAR 1917—Contd. 


A » Fingerlings, 
Station and period of Species. Eggs. Fry. yearlings, 
operation. andadults: 
St. Johnsbury, Vt.—Con. 
Entire year.....-....-- Steelhead) $.-cc-csscc ee |b eaten sie se = sel saeco eee 32, 750 
Sunagpeetrout:secsss alps ecccncaes SHON sean cccceed 
Yellow perch. 2.2 225-216 s.:0.<3<22-)apaseeeeeeee 1,356 
Berkshire, Mass.— 
Entire year.........-.- 179, 995 
Holden, Vt.— 
Entire year............ 2,300 
8, 635 
4, 260 
Rambow trowt-~ 2. eel see cece scene 1,007 
Steelhieat s 52-22 2.hs oe sede nese oe agora ae 16, 509 
Swanton, Vt.— 
‘Apr-May ne /o:2. 5.28.2 Pike perches sc--cessce bess deces-ss 11,900;000"|..= 2. 2e52 
Welow perce |e eee 13; 700 ;000 |. S-c-eccene 
San Marcos, Tex.: 
Entire year.....-.....- Black basses an pat ee eee 5, 000 85, 656 
CAPPIGs Shee ee AN JAN ee eee cerca 3 
FROCK Dass eee ea| hee sos cee | Ge oe eeeere eee 12,991 
ee ee eee ne 22, 522 
Saratoga, Wyo.:z 
Entire year. .... arn Se Blackspotted trout....}.........--. 185, 000 685, 000 
Brook trou, ves. 2s | eon as eee ee | Soecosme tee ee 45, 000 
Rambow! troit=2- 222 2]! acces ee ce leeg-en acer 212, 000 
Stecthead sie. Selon ca eocleceee conceesee 9, 500 
Spearfish, S. Dak.: 
Entire i or7 ha ea et Blackspotted trout. ...|........---. 597, 400 166, 400 
IBTOOK trout oie cee eee ee el aoe tee 707, 650 
aR OVrOUtH eek ete mee arta sere terme ere 32, 500 
Moch Leveatrouty].caleecscne nee lcen sor etcss oer 25, 860 
Rainbow tfout.s.-.-22|i--ccsccae8 47, 000 101, 600 
Tupelo, Miss.: 
Entire Yeates. .tcsee BIACICAVASS ots. eee eee era 222, 000 78, 015 
Catfish ss. 332. cot ea Rta Sc cee cent ate eee 800 
Crappie: sete eee Bs eee boo el nicion Cheeta 125 
Bae Cree Ee SS Lt aM pyar b(t 5! Hanae oR SY 48, 450 
wae S Sulphur Springs, 
Entire YORU teins tobe BIGGk Dass! sic ceca cinnoc| nes oemeeee tel Saemceteteeers 1,300 
Brook trout..........- S000 ence sencemee 770, 055 
Rainbow trout.......-. 65800" |a-<-c-naaesces 248, 600 
Smallmouth black bass|....-.-..--. 92, 000 1, 500 
SEUECENCT Rpg Shc ae eat Sl Bereta aes srette [Nemeth Sea 18 OR 6, 000 
Woods Hole, Mass. :y 
Entire year. ........... COdie anc hoses aoe 1,000,000 | 170,178,000 2, 648 
Eaotinders 4225 52 eee ee cians G78 c03000 [2 Soa sheen 
MACKSTOI lee neat sae leereccceeoes 7» 046, 000 |---.2--s2e2- 
Wytheville, Va.:z 
Entire year...:.-...-.. lag ASS) steers. «once oe one een cel a cemecee eters 10, 030 
TOOK TLOULGt eon. roaleh aoc one eine oem aean ance te 97,900 
Rainbow trout.......- 530000) Se pee eee 506, 445 
IRNGGE BASS! Rach. owkccle sees cen aaa eee aeeeab 15, 350 
ea eae lack bass|? oot eee 11, 000 1, ay 
Aa fe iss bhava areal hoe rej | eee oie ieee f 
Yes Bay, Alaska: 
Entire year..:...-.---- Blueback salmon...... 2, 000, 000 49,600,000 | 1,448,000 
SNOOUO N HiS Se So oc)lo29 o> oodeweereonosesgsce 318, 939, 100 |4, 758, 402, 117 | 82, 190, 463 
Moos anitransitss. 2. 152 lea dsesssaecok sews owes Cele cee ese ee es 493, 335 75, 052 
Wetiout put. ac5-..cb2|sea-ee see er tence ec bet 318, 939, 100 |4, 757,908, 782 | 82, 115, 411 


Total. 


171, 180, 648 
678, 770, 000 
1, 846, 000 


10, 030 
97, 900 

1, 036, 445 
15, 350 
12) 295 
1,570 


53, 048, 000 


5, 159, 531, 680 
5 


68, 387 


5, 158, 963, 293 
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TRANSFER NOTES TO PRECEDING TABLE. 


For convenience in handling, transfers were made as follows: 


a Afognak to Craig Brook, 4,096,000; to Green Lake, 4,106,752; to Birdsview, 4,000,000; to Duckabush, 
2,000,000; to Quilcene, 2,000,000 humpback salmon eggs. 

b Battle Creek to Baird, 2,598,500 chinook salmon eggs. 

c Mill Creek to Baird, 413,300 chinook salmon eggs. 

d Birdsview to Central Station, 20,000 chinook salmon eggs; to Duluth, 100,000; to Leadville, 100,000; to 
Green Lake, 50,000; to Saratoga, 100,000; to St. Johnsbury, 100,000; to Holden, 50,000 steelhead trout eggs. 

e Bozeman to Leadville, 175,000 grayling eggs; to Wytheville, 25,000; to Leadville, 100,000; to Clackamas, 
237,000 rainbow trout eggs. 

f Yellowstone to Leadville, 2,015,400; to Spearfish, 975,000; to Saratoga, 890,000 blackspotted trout eggs. 

g Bryans Point to Central Station, 2,600,000 yellow perch eggs. 

h Little White Salmon to Louisville, 20,000 chinook salmon eggs. 

¢ Duluth to Leadville, 50,000; to Spearfish, 50,000; to Bozeman, 50,000 lake trout eggs. 

j Erwin to Orangeburg, 4,000 rock bass fingerlings. 

k Gloucester to Boothbay Harbor, 34,430,000 pollock eBgs. : 

7 Grand Lake Stream to St. Johnsbury, 30,000; to Cape Vincent, 5,000; to Craig Brook, 10,000 landlocked 
salmon eggs. 

_m Homer to San Marcos, 8,600 crappie fingerlings; to North McGregor, 600 sunfish; 7,200 catfish finger- 


lings. 

n Leadville to Bozeman, 800,000; to Homer, 200,000; to Spearfish, 1,000,000; to Baird, 50,000; to Saratoga, 
500,000; to La Crosse, 100,000 brook trout eggs. 

o Manchester to Northville,100,000; to Homer, 101,000 rainbow trout eggs. 

P Bellevue to Neosho, 3,300 catfish; to San Marcos, 3,625 crappie fingerlings. 

q North McGregor to San Marcos, 5,900 crappie fingerlings. 

r Neosho to Quincy, 4,000 rock bass fingerlings; to Erwin, 385,725; to Clackamas, 48,675 rainbow trout 


eggs. 
s Northville to Cape Vincent, 9,400,000; to Put in Sy, 2,000,000; to Central Station, 20,000; to Alpena, 
4,460,000; to Nashua, 75,000; to Charlevoix 1,950,000 lake trout eggs. 

t Charlevoix to Cape Vincent, 1,750,000 lake trout eggs. 

« Put in Bay to Detroit, 45,680,000; to Duluth, 25,000,000; to Central Station, 1,000,000 whitefish eggs; 
to Duluth, 17,850,000; to Homer, 10,000,000; to Cape Vincent, 2,000,000; to Central Station, 3,000,000; to 
Quincy, 3,000,000; to Louisville, 10,000,000 pike perch eggs. 

» Quinault to Birdsview, 225,000 blueback salmon eggs. 

w Quincey to Tupelo, 375 yellow perch; to San Marcos, 4,000 crappie; to Orangeburg, 340 crappie; 800 
catfish; to Cold Bprings, 1,500 sunfish fingerlings. 

x Saratoga to Neosho, 25,200 rainbow trout eggs. 

y Woods Hole to Gloucester, 5,810,000 cod eggs. 

z Wytheville to Cold Springs, 7,500 rock bass fingerlings; to Louisville, 25,000; to Manchester, 25,000; to 
Nashue, 100,000; to St. Johnsbury, 100,000; to,Central Station, 20,000; to White Sulphur Springs, 200,000 
rainbow trout eggs. 


The eggs hatched at the main stations listed in the foregoing table 
are in many cases obtained from auxiliary sources, usually tempo- 
rary stations occupied during the season only or, in some instances, 
mere camps which are shifted from year to year. In the Great Lakes 
and off the New England coast collections are made by the Bureau’s 
vessels or boats in favorable localities. The following temporary 
stations and collecting points furnished eggs of the given species for 
the main hatcheries during 1917. 
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List or Eaa-Cotiectine Srations, FiscAn YEAR 1917. 


Station. Period of operation. Species handled. 
Alaska: 
Seal Harboris a6 93 ope aetiacdece ane June-October...-..------ Blueback salmon. 
Smeatonbayp ace see sta cot he som eer August-September. . - - - Do. 
Wirganake —-. octane rents ssing Teme aeee al June-October.....-.---- Do. 
Colorado: 
AniteroMuak@. <2gs.utnea-se see ae Aprile Maye ies cries Rainbow trout. 
Wirystalake-=sos2 os -eeocs cence eee -= sine oveniber.,- ---=4-nn- = Brook trout. 
meelbrecht Wakes... .s-shasrese-e eons October-November. . ..-. Do. 
(ossellivis AKG... se sep acetone alee (Oesaaaerased Sebee a Do. 
Muserove Wakeseesne a ome sen ees aareee | sie 5 (0 aes 5.3.7 5s A Do. 
Northfield bake sie 23s. cn ee caer ee lates (ole es, - ae Sem SE Do. 
Smith Ponds yess cack ecanre eeas pe es Se [Ga OSs ol tan weet ee Do. 
PUTO UOISO WAKO co amceee screenees ne ema rin (i bs ieee tg Al I ie Do. 6 
Unevaniak@s 5 ce fa nee stan nn as- lee (OEE See See ssar Do. 
Woodland ParksUaker ess. cbc. ccen|ea ae Ses peter esate he Do. 
Sevens ces. ojo a ate eee ce EI Ae eee a meense a5 Blackspotted trout. 
Maime:rrortland se cecrss cscs eset eoees Aj ulv-Geiober, May,and | Lobster. 
Massachusetts: June 
IWerieInishisge et 2 We see hep eee seek Af anuary-April ae eee Flounder. 
AWG (TTD asap eae a pS bEeteN usa mele, lace ae WOi to onset ees cuse= Do. 
Michigan: : 
Bay City JO We aeerctar ae coasts Pike perch. 
Bay Port INOVemiben= i= <9: see aeons Whitefish. 
Brevort:=:..--~* do Do. 
Belle Isle Do. 
Charity Island Do. 
Chehoyean a. pet lene ee ee eee or Lake trout. 
WDGLQUE ee hee ee eee eons Do. 
TPT gett ie = Qemeeg nce ceased Ge Se SnemeCesne Do. 
Mrankiontce:<seescrasae eee area ee a : Do. 
Grand vilavenie....- 2 o-ee eee ee eee Do. 
SleV RO Valente a Oe eee nee eet Lake trout and whitefish. 
KG ystOnG sce cee crccnc ene em ene Lake trout. 
Wieland esses 3. ee ee eee aise ae Lake trout and whitefish. 
AIS CU Gener ete tee sieentec ea ceel ae= 2 Lake trout. 
MENG USiLO eee se emcee seme eens sere rere do Do. 
MOnTOeS A deseo 28 seek ee ee ene eee April and November. ...| Pike perch and whitefish. 
Mem ISIN G =< 520-82 So eb cabs eee oe ee October-November. - -. - Lake trout. 
Munosconpey (4 is3 5. 355d. SISS ESSE April. fe. gt ises tS eee? Pike perch. 
INSUDIWAYpe eo eee ese sees mabe November-December. . .| Whitefish. 
INorthporte 135 S261... “EELS 22 EEE ile Pelee eee cee oe Lake trout and whitefish. 
Ontonacohtastssss ence es eee pe ae October-November. -...| Lake trout. 
Sistenicett ysTiie_ tle ieee ease) ee Se O.. £215.82 382 2 Msg: 0. 
Sta amMOss o 2 4c nce eee Sop ee aces aes | Oka GOwe sec sae teestecese Lake trout and whitefish. 
Siiiosephe 3.2 i's. L.6. S2cS Er: eae are GO -£fiss0-) fee. Lake trout. 
IPONLAEE san es eae sede eee eee aero | erie OG, one ecisa segs Do. 
South Manitou: .2 £2. 0:3 0-0). 3.2. 24 December.......------- Whitefish. 
Port WOokOuUts a. des ssjicc ceca moe panies ee cee GOs. S ees tepipw cease Do. 
Minnesota: 
Grand Marais October-December. .. - - Lake trout and whitefish. 
Susie Wstangs (sie ee? eee . 33. ee INoyemiber: <:. 2-2 :tLcee- Lake trout. 
Montana: 
ODMelliCrecks, aes ek eae eee ae eee March-May..-...------- Grayling. 
South Meadow Creek... e5 see. oseceealete =< GOs .iatee ate ceeenae Grayling and rainbow trout. 
New York: 
Chavimont 2 bo. esse hs tieeeee nee seen te November-December. . -| Whitefish. 
Galloolslhndsseeee- oo. noe eee men cetn a October-November. ..-- Lake trout. 
Grassysib aye ste = « --ee enete eh eee May bene ances Yellow perch. 
HendersonvHarbors.<2te. eee esces fee Se November-December...| Lake herring. 
Ogdensburg. ....----------------------- April-May......---.--.- Pike perch. 
PizeonislanGee cs 2 scocmeee ener eee Ortapar Nivenbe! ae Lake trout. 
Oldi Moret s2 32.2. woes. shee November 22 -2-6;- 50-55 - - Whitefish. 
Sodus (Pomts... >. seskeee eee enter acai November-December...| Lake herring. 
Southe Bayne -o2cskc 2e- eco eee were Secir GO: 2 Sth seen ete: Whitefish. 
Stonyolisiand toe es soe meee oeer sence November=2 =. -se2s4-=- Lake trout. 
hiree Male Bayo. cn ee oe enor November-December...} Lake herring and whitefish. 
ate Upper DAPANdCeaee ere te mee = eee November. ......-.----- Whitefish. 
MiddletBass'<20-es ce eaeelnneeee eee November, December, | Whitefish and pike perch. 
and April. 
INorth!‘Bass oo... so see dececee se eee ere COs satceuemeteecer = Do. 
Port Clintons cosaees sabes eee Sete eee see do be ae eee oe Do. 
Ha) (216 (0 ee re Re Sane Sean Reser ceey onsdl nee csdcomnoomasae 0. 
Rhode Island: Wickford...........--.------ Pacha eae nice < Flounder. 
Vermont: 
Darling Pond eesee esas esas eee eee July-December. ......-. Brook trout. 
Lake Mitchell ERS Roa era cwen ones September-December. . Do. 
Wyoming 
pclae rina Fee I RAC AO oe tO Se yaa a trout. 
Columbine Creek....-.- do Do. 
Cup Creek ioe e235 keeles b Do. 
ake Campeces-iee se ceesees ‘ Do. 
Poliban Greeks gas ere eee ote tesa eeerere Do. 
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DISTRIBUTION OF FISH AND EGGS, BY STATES, WATERS, AND SPECIES, 
DURING THE FISCAL YEAR 1917. 


On the pages following are shown in detail the distribution of fish 
eggs, fry, fingerlings, yearlings, and adults, by species, by States 
and municipalities, alphabetically arranged, and by waters, for the 
fiscal year ended June 30, 1917. 

The distribution was composed largely of fingerlings, yearlings, 
and adults, though quite a number of eggs and fry of some species 
were distributed. In succeeding pages where figures are preceded 
by an asterisk (*) such numbers indicate an egg distribution; if 
preceded by a dagger (}), a fry distribution. All other enumerations 
represent fingerlings, yearlings, and adults. 


Distribution of fish and eggs, fiscal year 1917. 


CATFISH. 
Disposition. Number. Disposition. Number. 
Alabama: Georgia—Continued. 

Abbeville, Davis Mill Pond......-.- 50 Fayetteville, Coleman’s pond....... 100 

Birmingham, City Lake.........-.- 40 Gay, Gay Sipoud sessaae sasese eke ee 20 

Dancy, Solesbury Lake........:...- 200 Williams-Fitzgerald Pond......... 40 

Goodwater, Newman’s pond........ 100 Loganville, Bennett’s pond......-... 200 

Headland, Blackwood Creek........ 80 Manchester, Rock Creek.....-.....- 200 
Pluie PONG eee eee ein oie 100 Mitchell, Aflen’s BONG Peale ames 100 
Brackin’s pond... eee ssn e 140 Monroe, Alcova River............... 300 
Dimhami@reeki ras sc cease ==. - +e 80 iRoberts’s pon@e=5 scescce2c2 See 200 

Montgomery, Sandlin’s pond....-.... 50 BnOW/S PONG s 22s 5acicesoese seen 200 

Pinekard, Y ork’s:pond -/.!2'. 5.2... 100 Piedmont, Bussey Branch...-.-...... 100 

Three Notch, Miller’s pond.......-. 100 Rochelle, Spring Lake.............. 300 

Arizona: Rockmart, Wood-Knight Pond..... 100 

Douglas, Mulberry Pond..........-. 200 Social Circle, Row’s pond.......-... 100 

Duncan, Cottonwood Pond......-..- 200 White Plains, Freestone Pond...... 100 

Flagstafi, Dake) Mary:cic\ociocnteenee 100 Simmons!s ponds ssnessecee ee 150 

Globe, Roosevelt Lake............-- 2,200 || Illinois: r 

Jerome Junction, Chino Creek...-.... 100 Apple River, Apple River.......... 750 

Skull Valley, Otto Pond..-.-...-...-.-- 100 Carbondale, Borger PAKG oie siajeyaissat 200 

Tucson, Soto’s pond......--.------- 400 Carrollton, Greenwood Pond........ 200 

Arkansas: : Council Hill, Fever River.....-..-... 600 

Black Rock, Black River........... 15, 232 Crystal Lake, Crystal Lake.......... 2,000 

Daggett, Cache River...........-... 300 Dallas City, Lake Cooper? 7.223242 32 

Elkins, Mountain ake ase a 100 Farmer City, Salt Creek............. 200 

Fayetteville, White River.......... 340 Galena, Mississippi River.....-....- a 46,500 
White River, West Fork.......... 400 Galesburg, City Lake..........--... 200 

Green Forest, Pine Grove Pond..... 200 Millington, Fox River.......-..-... 600 

Harrison, Grassy Pond.......--.--- 100 Nora, Apple Rivers: ..-: 0027. S2elo2 1, 200 
Oak Grove Pond foes see ht ee 100 North Hanover, Apple River...-... 2,000 

Kerlin, Christie’s pond.........-.-.- 100 Rodden, Apple River............... 2,000 

Mammoth Spring, Warm Fork Creek. 207 Scales Gates Fever River......... 600 

St. Joe, Johnson’s pond.......2..-.-- 40 Stockton, Plum River.....-..-..-.. 2,000 

Womble, Edwards’s pond.......-.-. 160 Warren, Apple River...........-... 1,350 

Colorado: Indiana: 

Cimarron, Swanson Lake..........- 200 Angola, Fox Lake ss.) cbse 2es-- 212 200 

Yountain, Eureka Lake............. 595 JACKSONUMAKO teen saene serene 200 

Grand Junction, Welsh Pond....... 495 Edinburgh, Sugar Creek............ i 400 

Hotchkiss, Park Lake. ...........-.- 495 Evansville, Evansmere Pond....... 1,000 

Montrose, Frees’s pond......-----.- 200 Fruitdale, Hillcrest Pond........... 200 

Georgia: Jasonville, Stefanski’s pond......... 100 

Athens, Brooks’s pond.............- 200 Mishawaka, St. Joseph River....... 400 

Atlanta, Coats’s pond.-....-....-.-.. 40 Muncie, Gravel Pit Pond........... 200 

Bogart, ee’s pond: -4- <es<-2 0 cine 100 || Iowa: 

Broxton) Kicht’s pond). f74-6 422 200 Bellevue, Mississippi River......... a 344,000 
McGovern’s pond .....-.........-- 200 Boone, Des Moines River........... 600 
Ricketson’s pond.............-..- 100 Fairfield, Fairfield Pond...........- 1, 250 

Carrollton, Little Tallapoosa River... 300 Fairport, Mississippi River.......... a112,952 
PitiMan’s PONG 2) 2 os ssh ele 100 Lime Springs, Upper Iowa River... 3, 750 

Crawfordville, Chapman Creek...... 200 Manchester, Maquoketa River... ... 3,000 
TOU D chop Bo) 0 (3 Deegan eg Mer yee a a 25 North McGregor, Mississippi River..| » 531,200 

Douglas, Vickers’s pong sh eeesens 200 || Kansas: 

Elberton, Broad River...........--. 400 Langdon, Sunnybrook Pond........ 150 

Fairburn, Reeves’s pond.......-.... 100 Osage City, Smith’s pond........... | 100 


@ Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


CATFISH—Continued. 
Disposition. Number. Disposition. Number. 
Kansas—Continued. Montana: 
Satanta, Irrigation Pond ............ 100 Forsyth, Tonge Rivera j2s-c-... +0 800 
Sharon, Sharon Valley Fruit Farm Yellowstone River.....-....:..... 2,000 
Hosier: Sa oeiae= see See eodner 2 56-6 100 || New Hampshire: 
Topeka, Wakarusa River...---..-.-- 400 Bennington, Gregg Pond............ 600 
Kentucky: Franklin, Pemigewassett River - - --. 800 
Auburn, Fisher’s pond....-.-.--.--- 100 || New Mexico: 
Crofton, Railroad Lake...-.--...--.- 200 Carrizozo, Skow’s pond......... 100 
Demossville, Licking River ---.-.-..-- 300 Chamita, Rio Grande.-.........- 150 
Glasgow, Dean’s lake..-.--.-.-.-.--.- 200 Deming, Idyl Wyld Pond 100 
Hodgenville, Nolyn Creek..-...--..- 600 Elida, McAlester’s pond............- 50 
Stank’ S PONG ease. egos soe ore gee 100 IMuilen’s pond... seen se oeeee ncaa 50 
Lebanon, Mattingly’s pond.-..-.-.-. 100 Phillips's Pond "Ss sepe ses ere 50 
Richwood, Denfel’s pond.....-.....- 100 Kenna, Kimo Pond -. 22.2... .s..5-- 50 
Sturgis, Lindle’s pond....--..--...-. 100 Melrose, Sweet’s pond............... 50 
Vine Grove, Macey’s pond...-.-..-- 400 Moriarty, Diamond X Ranch Pond.. 100 
IRIGY SIDONG Sec aa eenee sens 5-5 200 Portales, Dunlap Lake.....-.---.-.- 50 
Louisiana: : Roswell, Chain Lake. ........-.....- 100 
Lake Charles, King’s pond.......... 200 Hicure Hight Wake. -- 42-22 eeesasee 50 
New Orleans, Aquarium -.....--.--- 55 Horseshoe Lake......------------- 100 
Maryland: South Spring River..............- 50 
Bel Air, Reeves Pond...........--.- 100 Sutherland Lake...........-...-.- 100 
Dickerson, Potomac River -..-.------ 125 Roy, Chicosa uakescuc..s22se-=-eece 125 
Frederick, Monocacy River ..---...-- 400 Socorro, Story’s pond ...-.--.--....- 50 
Seneca, Potomac River------------- 150 Torreon Pond.......-------------- 50 
Massachusetts: Mexico; JONOS'S PONG. -- 3-5. = =~ mei 100 
Clinton, Coachlace Pond..-.-..------ 400 Wagon Mound, Jordan’s pond....... 75 
Wash ilakG. « </=)<- -nte6s se isierie= msn 800 Yeso, Willoughby’s pond......-..--- 50 
MOSSY PONG: oo omoa = ail eee 400 || New York: : 4 
Waushaccum Lake......-...---.-.- 800 Addison, Canisteo River-...-.......-.- 800 
West Lake........--- eee 800 Avon, Horseshoe Pond... -....-.. 800 
Palmer, State Ponds........-----.-- 12, 500 Maryland, Schnevus Creek. - 600 
Michigan: Pine Bush, Dwarkill Creek.. 2 400 
Clinton, Raisin River Pond......... 200 Shawangunkkill Creek .....-.....- 600 
Wampler Lake.......------------- 400 || North Carolina: 
Cressey, Crooked Lake...-.-...-.-.- 400 Elkland, Miller Pond....-.........- 125 
Highland, Lakesin Oakland County. 3, 600 Fuquay Springs, Spring Water Pond 75 
Houghton, O’Neil Lake-..-.....-.-..- 525 || North Dakota: Lisbon, Lone Tree 
Tron Mountain, Crystal Mud Lakes. - 525 Dake cs. acdeutceocuwc smescate soe tiene 1,009 
Jackson, Portage Lake-.....--...---- 400 || Ohio: 
Pontiac, Mud Lake..-+----.-------- 200 Belleville, Clear Fork Creek -......... 75 
St. Louis, Pine River.....- peceresee 400 Crane Pond ie sean sneer eee 25 
Scottville, Pere Marquette River.... 400 Cutrow Ponds «4-65.05 eetsceees 50 
Vanderbilt, Round Lake.......-.--- 400 Gatton Lake. «..a2ec.) satise se. dee 25 
Minnesota: Plank Ponda) 5s.ceseeaee eee 5 
Brimson, Indian Lake........-.---- 300 Berea; Kinney, Pond’... peers ee 400 
Currie, Buffalo Lake..-....--------- 300 Cincinnati, Lake Como...........-..- 200 
Degraff, St. Marys Lake.-....-----.- 300 Cridersville, Moyer’s pond..........- 200 
Homer, Mississippi River--.-..-...- a@ 548, 040 Oneida, Bip Soudy Creeks. cet -cbe 600 
Lake City, Lake Pepin.......--...-- a 716,772 Robinson, Robinson Pond.......... 200 
Richmond, Mississippi River-....-.-. @ 25, 725 St. Marys, Lake St. Marys .......--. 50 
Winona, Mississippi River ---.-----.- @ 175,900 |} Oklahoma: 
Mississippi: Aline, Timmons’s pond........----- 150 
Aberdeen, Cypress Pond.........--- 200 Altus, City Lake 100 
Goose Pond: .---re bee atackm mater 200 Armstrong, Hatchery Ponds 10 
PROUSO ONG soc esate ree aeeietas 175 Brinkman, Lake George... - - ack 150 
Canton, Farm Lake.....--.-------.. 300 Byars, Hawser Lake............-..- 200 
Eeru, Willow Pond .......2-----=--- 75 Cordell, Barton Pond.-.........-.-. 150 
Friars Point, Mississippi River-j2- <4: a 3,327 Chamblee. Lake. ...c23224 6 2: 8! 150 
Hazlehurst, Home Lake.........-...- 300 PaGwardsieakeee este. sco os tees 150 
Kosciusko, Kosciusko Lake...-....-- 100 Davidson, Couch’s pond..........-. 100 
IVVIGS TIS DONG Sareea ieee arm ala at 100 Davis, Freeman Lake..............- 100 
Myrtle, Frazier’s pond..-..........-- 100 Eldorado, Pleasure Pond........-.- 100 
Pontotoc, Ridgeway Lake.-....-.-..- 150 Erick, Downs Pond.....-.......-... 150 
Tougaloo, Moman’s pond ....-..---- 40 Fairview, Pail’s pond....-..-...-... 150 
Van Vleet, Neal’s pond .-....-..-..- 150 Frederick, Slack’s pond...-....--.-. 200. 
Woodville, Lake Maurice-.--..... eo 40 Grandfield, Hancock’s lake..-...... 100 
Missouri: ; Gis ponds... .s2a-asseeeee eee 100 
Cooks, Meramac River .....---.------ 800 (Parks’S pond......2 Jan... 23 enone 100 
Everton, Oak Leaf Park Pond...-.. 400 Hobart, Bredel’s pond....-......... 100 
Faucett, Moore’s pond.-..........--. 200 Bakeview: Pond :s.3665--54s.2eee 100 
Jaundon, Graves Lake..........--.- 400 Henon’S: Pon . ~\n)in:5 oso see eee oe ae 200 
Joplin, Sloan’s pond -...-...-..--.-- 155 Portwood’s pond............-...-- 200 
La Belle, Lake Mattingly .-..--.---- 300 Tobin’s pond eet. sonore sa see 150 
Merwin, Corbin’s pond.-............- 400 Jet, Matthews West Lake........... 150 
Neosho, Morse Park Ponds.......-.-. 300 Hwan Wakes- so sees 5 eee 150 
Springfield, Bray’s pond......-..... 200 Lawton, Highland Lake.... wat 100 
Tebbetts, Elley’s pond.............. 100 Lookeba, Willow Lake.............. 100 


@ Rescued from overflowed lands and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
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CATFISH—Continued. 
Disposition. Number. |) Disposition. Number. 
Oklahoma—Continued. South Carolina—Continued. 

Mill Creek ,Westheimer-Daube Pond 350 Orangeburg, Indogo Run........... 200 

Ringwood, Unruh’s pond.........-.. 100 Sally, Cooper’s pond...............- 75 

Sulphur, Orchard Hill Pond........ 150 Sawyers pond ie seetet eek eet 75 

Texhoma, Allison’s pond..........- 550 || South Dakota: 

Texola, Brushy Creek.............-. 150 Bellefourche, Westcott’s pond ...... 75 
Graves’s pond. 2255) Ls vese 150 Canton, Sioux River..-..-.......... 200 
Whotton’s pond #2 2)20. 02252803 150 Fairburn, Fay’s pond..............- 75 

Thomas, Little Deer Pond.......... 150 Lake Andes, ake Andes.....-..... 1, 400 

Walter, Kennedy’s pond..........-.- 100 Madison, Lake Madison............- 1, 400 

Watova, Munson’s ponds........... 100 Pukwana, Red Lake................ 1, 400 

Wynnewood, Husted’s pond........ 100 || Tennessee: ' oat 

Pennsylvania: Bear Creek Junction, Mining Com- 

Arcola, Perkiomen Creek..........-- 170 pally Ponds. (oo ss ears seeder tae 70 

Cassandra, Noels Creek........-.... 300 Bethel Springs, Moore’s pond....... 100 

Cherry Tree, Meadow Spring Pond.. 300 Calhoun, Swofford’s pond........... 70 

Coalport, Beaverdam Run.......... 600 Cookeville, Caruthers’s pond........ 70 

Collegeville, Perkiomen Creek......- 170 Denmark, Hardee’s pond........... 100 

Curry, Keagy Pond...............-- 300 Dyer, Reed’s pond.................. 50 

Denver, iGross Pond 252 )..2-02---)-. . 340 Estill Springs, Elk River........... 200 
HetisiPonGa catenecesectce neces 340 Gleason, Brummitt’s pond.......... 50 

East Greenville, Perkiomen Creek... 170 McKenzie, Sexton’s pond........... 60 

Espyville, Spring Run Pond........ 50 McMinnville, Horton’s pond 100 

Frankstown, Juniata Riyer........- 600 Maryville, Boring’s pond............ 100 

Gardners Station, Bermudian Creek. 300 Murphreesboro, Baskin’s pond...... 85 
atimore Creeks. <acecs aces eos oss 200 Plus Ponds ssaeanceeees ee usb te 100 

Gratersford, Perkiomen Creek. - .--.. 170 ddan Uakes soe op )22 ook ene a segs 100 

Green Lane, Perkiomen Creek... . -. 170 Hooyer sipond: 22222. scot aoe 75 

Hanover, Conewago Creek.........-. 200 Nashville, Messenger’s pond........ 200 

Hendricks, Perkiomen Creek.......-. 170 Ooltewah, Haven’s pond............ 70 

Indiana, Moose’s POMAUss a oeeec ose. 600 Quebeck, Davis’s pond....-........ 70 

Johnstown, Wildcat Pond.......... 500 Rutherford, Good Luck Pond....... 100 
WalmoreiPonde soc eeestes sen ccccm 500 Springfield, Carr Creek.............. 340 

Kratz, Perkiomen Creek...........- 170 Tullahoma, East Mulberry Creek.... 450 

Lancaster, Sheetz’s pond............ 500 || Vermont: Lyndonville, State fish com- 

Langhorne, Beechwood Pond....... 20 TMIBSION Es seer ee Eee. See 100 
GYOSS'S DOUG: sche oes esq ncewies oes 250 || Virginia: Cullen, Robertson’s pond... 90 

Lititz, Hammer Creek.............- 170 || West Virginia: 

SU hy ETE or os haa aie ties 170 Belington, Viquesney Pond......... 150 
Wartman Pond). 2. scien. s2s0 nce ce 2 340 Elkins, Tygarts bl as Manag Dreseaee 600 

McLean, Perkiomen Creek. .......-. 170 Harrisville, Hughes River, North 

Mackeyville, Dumm/’s pond......... 100 DPE a. tees eee ee eee eee 300 

Manheim, Chickies Lake.....-...-.- 680 Kerens, Leading Creek.............. 600 

Oaks, Perkiomen Creek. ..........-- 170 Keyser; Cabin Rim). 29.0302 62 a2. 0er 450 

Pennsburg, Perkiomen Creek... -... 170 Powell, (ostium. sceeuc sen oc. ease 600 

Pequea, Susquehanna River........ 850 Weston, West Fork River.......... 300 

Perkiomenville, Perkiomen Creek... 170 || Wisconsin: 

Philadelphia, League Island Pond. . 100 Eagle River, Eagle Chain of Lakes. . 6, 000 

Phoenixville, French Creek......... 510 Fall Creek, Fall Creek..-.......-.... 600 

Quakertown, Sheard Lake.......... 250 Fountain City, Mississippi River... . @ 646, 020 

Rahns, Perkiomen Creek............ 170 || Genoa, Mississippi River............ a 230, 000 

Red Hill, Perkiomen Creek......... 170 La Crosse, Mississippi River....... 2 370, 000 

Rushland, Neshaminy Creek...... 550 Ladysmith, Park Lake.............. 300 

Salford, Perkiomen Creek..........-. 170 Lynxville, Mississippi River........ 2 200, 000 

Salisbury Junction, Sullivan Pond.. 300 Mazomonia, Mill Pond.............. 1, 200 

Schwenksville, Perkiomen Creek... . 170 Monroe, Hyde Pond................ 1, 200 

Scranton, Moosic Lake........... "aa 200 Monticello, Little Sugar Creek, West 

Somerfield, Marleys Run............ 300 Branen co. 2a teeeses-=% = 900 

Souderton, Perkiomen Creek, East Sugar River, branch of............. 900 
TST AICING OS cal i hn ahi Sem ale 680 Nashville, Dry Lake................ 800 

epring Mount, Perkiomen Creek. ... 170 Rice Lake, Berger Lake............. 300 

Stewartstown, Anderson’s pond..... 100 Wesair Wakes oo 2spcauss = tie cbiciee 300 

Warrier Ridge, Juniata River....... 600 Hinrich Hakee ys. ies. saesede eae 300 

White Ridge, Juniata River, Franks- Lake Montanis..........:-..-...c. 300 
tows Branch t 5-2 csassceccce sees 300 Mower Rice Lake.-..2-Jo-2e<cce.+ 400 

Wilkes-Barre, Thorn Lake. ......... 350 MOOR AKG. c2 occa dase seen 300 

Yerkes, Perkiomen Creek........... 170 Spruce Wake.:: co.5- sscowee aes cee 300 

Zeiglersville, Perkiomen Creek...... 170 Tuscobia Lakess:.25 2-5-2 se5228:25 400 

South Carolina: Trempealeau, Mississippi River. .... @ 154, 467 

Lowrysville, Robbins’s pond (A).... 100 || Canal Zone: Ancon, Panama Canal... 1,000 
Robbins’s pond (B):.5...-..---.-- 100 
Robbins’s pondi(G)ys2eecs ances oes 100 Total cite Wi cacetese cece b 4, 251, 289 
Turkey Creek. is. 55.25 s0cesc~se02 200 

Lykesland, Gantt’s pond........... 150 


@ Rescued from overflowed lands and restored to original waters. 
b Lost in transit, 3,955. 
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CARP. 
Disposition. Number. Disposition. Number. 

Arkansas: Black Rock, Black River-- 6 || Mississippi: Friars Point, Mississippi 

Illinois: River: -..24-e PR eee tithe 2 2 1,847 
Dallas, Lake Cooper........----.---- 449 || Tennessee: Erwin, Bonner’s Pond..... 2, 000 
Galena, Mississippi River. ...---..-- 8,800 || Wisconsin: i } 

owa: Fountain City, Mississippi River- - .- 95, 228 

Bellevue, Mississippi River..-------- nie a0 pene) pepe tas ae yee Paee et eizec& 20, 000 

q sas bes salh at oon a Crosse, Mississippi River......... 53, 000 
Fairport, Mississippi River.........- 4,741 || Lynxville, Mississippi River.......- 5, 

eevorih McGregor, Mississippi River... 26, 290 Trempealeau, Mississippi River. .... 17555 
innesota: fs = 
Homer, Mississippi River.........-- 122, 850 +112, 000 
Lake City, Lake Pepin.............. 6,921 Total. ..-.--.---22--22-2eeee eee 605, 407 
Richmond, apie pp Riversteso2 23,390 
Winona, Mississippi River........-- 30, 030 

BUFFALOFISH. 

Arkansas: Black Rock, Black River -. 123 || Minnesota—Continued. 

Tllinois: Richmond, Mississippi River.......- 17,675 
Dallas City, Lake Cooper..........-. 788 Winona, Mississippi River...-.....- 450 
Galena, Mississippi River 8,000 || Mississippi: Friars Point, Mississippi 
Meredosia, Meredosia Bay 15 liveries -Pepadee ce Samant ead eres 3,296 
New Boston, Mississippi River. -...-. +1, 740,000 || Missouri: 

Towa: Ste. Genevieve, Huber’s pond..-...-. 10 
Bellevue, Mississippi River-.......-- i ase Bt oes PONG so -o- ete see realm gts unio 10 

E Se Riese eae 0 isconsin: 
Fairport, Mississippi River.........- { ” "2,737 || Fountain City, Mississippi River..-. 1, 150 
Muscatine, Mississippi River... ..--- +100, 000 Genoa, Mississippi River_........-.. 5, 000 
North McGregor, Mississippi River-. 55, 060 La Crosse, Mississippi River.......-- 6, 500 
Port Lawrence, Mississippi River... +619, 000 Lynxville, Mississippi River. ......- 1, 000 
Quarry Pond, Mississippi River=..- +100, 000 Trempealeau, Mississippi River. --.- 57, 450 
Sooke Island, Mississippi River... .-. +250, 000 —__ -- 
Turkey Island, Mississippi River... - +250, 000 Total +6, 754, 000 
MInnesotatic. "yt.e oS led Lae ota 7 luda’ b <pinee smelter eTHIMRE bond fous set to ac ae 207, 898 
Lake City, Lake Pepin............-. 1,099 
SUCKERS. 
Arkansas: Black Rock, Black River... 186 || Minnesota: Lake City, Lake Pepin..-.. 462 
Maryland: Dickerson, Potomac River. 100 wa 
L311 a a a a eS a 748 
SHAD. 

District of Columbia: Highway Bridge, Oregon: ‘ 

Potomac Hivereene seers eoeee ene eee +600, 000 Astoria, Youngs River.......---.--. +180, 000 

Maryland: Willamette, Willamette River. ....- +2, 171, 000 
Bar Landing, Potomac River...--.- +810, 000 |} South Carolina: , 

Broad Creek, Potomac River...---..- +7, 281, 000 Branchville, Edisto River...-..-.-.- +125, 000 
Chapman Point, Potomac River....| 71,318,000 Jacksonboro, Edisto River.-.-...---.- 7145, 000 
Little Hunting Creek, Potomac Virginia: : 

River ee fies eas Vee ae eee 71, 853, 000 Dogue Creek, Potomac River... ..-- +8, 130, 000 
Moxleys Point, Potomac River......| +7, 151,000 Mount Vernon, Potomac River... .- +2, 115, 000 
Piscataway Creek, Potomac River.-.| 78,856,000 Occoquan Creek, Potomac River-.--| +10,315,000 
Swan Creek, Potomac River....-.-.-- +7, 789, 000 Pamunkey Creek, Potomac River..-| +5,090,000 

North Carolina: Pohick Creek, Potomac River....--- +7, 957, 000 
Edenton, Albemarle Sound......-.- +5, 762, 000 SS 

HdentonwBaye eee soe eee $298, 000 SROs ASO eHanpo rece cesar as nse +77, 946, 000 

RIVER HERRING. 
Disposition. Number. 

Milinois:Galeng . Mississippi JRiby en ei 6 a= aieeeeae Bite aici. ara see See eee eee 177,000 
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WHITEFISH. 
Disposition. Number. Disposition. Number. 

Illinois; Montana: Somers, State fish commis- 

Ghicaro; Applicant is. ...----2-.<.2=-5 *200, 000 SIONS suse 2 Otte ease) oss aes #300, 000 
Spring Grove, State fish commission.| *5,000,000 || New York: : 

Michigan: Fox Island, Lake Ontario......-.-.- +750, 000 
Alpena, Lake Beaver....-.-.--.----- +250, 000 Grenadier Island, Lake Ontario. --.- +4, 850, 000 
Belle Isle, Detroit River.....------- +20, 200, 000 Hayes Point, Lake Ontario........- +600, 000 

Maker lait. s- ccc echo ataas +10, 000, 000 Long Lake West, Little Tupper Lake *500, 000 
Carsonville, Lake Huron......------ +1, 200, 000 New York, Aquarium.........-.-.- 500, 000 
Cathead Reef, Lake Michigan....... +6, 000, 000 Niagara Falls, Lake Ontario.......- 71, 000, 000 
Crystal Falls, Anderson Lake.....-. +100, 000 Plattsburg, Lake Champlain......--. , 000, 

Fortune Lake, North...-..-- +200, 000 Pleasant Lake, Pleasant Lake.....-. +500, 000 

Fortune Lake, South..-...- +200, 000 Point Peninsula, Lake Ontario...... +2, 750, 000 
Fort Wayne, Detroit River. - +5, 000, 000 Port Henry, Lake Champlain......- T1, 000, 000 
Tron River, Chicagon Lake...-.-.--- $300, 000 Rouses Point, Lake Champlain... .. +2, 000, 000 
Manistee, Lake Michigan.......-.--- 1, 200, 000 Three Mile Bay, Lake Ontario. ....-. +500, 000 
Manistique, Lake Michigan....-..-.- 71, 680, 000 Watkins, Seneca Lake.-.-.....---..-- +630, 000 
Manitou Island, Lake Michigan. .... +6, 000, 000 Wilson, Lake Ontario........--..--- +3, 600, 000 
Marquette, Lake Superior......-.--- +3, 780,000 || Ohio: : 

Naubinway, Lake Michigan...-..-..| 2,880,000 Catawba Island, Lake Erie.........- +10, 000, 000 
New Richmond, Lake Michigan..... +1, 200, 000 Isle St. George, Lake Erie..........- +40, 000, 000 
A as Reef, Lake Huron. . .... +8, 000, 000 Kellys Island, Lake Erie............ +35, 000, 000 
Old Mission Point, Traverse Bay...-| 6,000,000 Marblehead, Lake Erie.............- +20, 000, 000 
Point Patterson, Lake Michigan... . +720, 000 Middle Bass, Lake Erie............. +30, 000, 000 
Point Soul Choix, Lake Michigan. . . +720, 000 Port Clinton, Lake Erie............- 713, 500, 000 
Presque Isle, Grand Lake.........-. +300, 000 Put in Bay, Lake IOC. Sos eecorteeeoe +35, 000, 000 

NOC Sterns oe micets majo eaten ois o's +250, 000 State fish commission. ...-.....--- *40, 980, 000 
St. Joseph, Lake Michigan.......... +1, 200, 000 Sandusky, Lake Erie.............-- +10, 000, 000 
Sand Bay, Lake Michigan.......... +6, 000, 000 Tolédo, Lake Erie.5ss.2--.--6-26~- +15, 000, 000 
Scarecrow Island, Lake Huron....-.. 712,000,000 || Wisconsin: Sheboygan, State fish 
Susie Island, Lake Superior.-...-...-.. +1, 275, 000 COMMISSION = = osu caeeieso2 te ccnie cost *5, 000,000 
Thunder Bay, Lake Huron........- +5, 000, 000 a 

Minnesota: j OO DEL cagesaspoenddoscanaasepee {eat 602, 500 
Grand Portage, Lake Superior... .-. 71, 275, 000 $331,610,000 
St. Paul, State fish commission. . -.. #122, 500 

LAKE HERRING (CISCO). 

New York: New York—Continued. 

Fox Island, Lake Ontario..........- +10, 925, 000 Three Mile Bay, Lake Ontario. ..-...| 10,500,000 
Grenadier island, Lake Ontario -| 716, 600, 000 Tibbetts Point, Lake Ontario....... 4,000, 000 
Hardscrabble, Lake Ontario... -| T 6,600, 000 Trout Hole, Lake Ontario.........-- 7,000, 000 
Hayes Point, Lake Ontario......... T 2, 500, 000 Wilson Bay, Lake Ontario........--. +12, 000, 000 
Henderson Harbor, Lake Ontario...| 7 2,500,000 ——__——_ 
Point Peninsula, Lake Ontario....-- T 2,425, 000 Motels owt se boauesscseutecee sas, 82, 550, 000 
Sodus Point, Lake Ontario.......... + 7,500, 000 
SILVER SALMON. 

California; Hornbrook, Klamath { 750,000 || Washington—Continued. 
ari tas Saaeapocde-saasoroeroeese 11, 000 Duckabush, Docewallips River...--. 1, 487, 980 

yee Duckabush River $38, 000 
Applegate, Applegate Creek......... +393, 700 teh NIGER oRecoonce Jere 335, 980 
Clackamas, Clackamas River........ 4,400 Illabott, Illabott Creek...........--. +259, 600 
ELTA MRGLUORELV OLS «nic occ eccc eden 6, 000 Quilcene, Big Quilcene River...-.-- 137, 000 
Troutdale, Big Sandy River.....-... 10, 000 Little Quilcene River.........--..- 110, 000 
Dee Clackamas, Clackamas River 71, 700 Quinault, Quinault Lake........... 71, 910, 000 

Washington: Sultan, Elwell Creek..........-.---- +340, 000 
Baker Lake, Baker Lake..........-.- 508, 900 SKYOMISHIRIVOD Ss Se = - <eicleieiliaese 7515, 000 
Birdsview, Grandy Creek..........-. 1, 980, 000 ————— 
Brinnon, Wolcotts Slough........... +197, 400 Total { +4, 403, 700 
Darrington, Hatchery Creek........ ROOM OWON| |) Cnt iat tac Sie Ns oprah 4, 662, 960 

CHINOOK SALMON. 

Califorma: . Kentucky: Lexington, Russell Cave 
Baird, McCloud River......--...-..- 3, 702, 000 Spring Lakes.t tssescssecaees=<seee: 6, 000 
Battle Creek, Battle Creek.......... a 300 Onuey re 

. 00, 000 Applegate, Applegate Creek......... $171, 500 
gonmproek; Klara a er sar eaaa Aateecesony |li ColenmunechCiune amiss Gineesy ait 3, 592; 100 
Klamathon, Klamath River.......- +100, 000 HatcheryCreek..225.. 2252.2 222 200, 000 
Mill Creek, Mill Creek..........-..-- 4, 863, 000 Johnson/Creek. <= 22.45.2902 4-6 200, 000 
Sisson, State fish commission ...... *7 027,300 Portland, State fish commission..... *163,900 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
CHINOOK SALMON—Continued. 


Disposition. Number. Disposition. Number. 
Oregon—Continued. Wadhington—Continued. 
Seuferts, Fifteen Mile Creek......... 60, 000 Duckabush, Docewallips River..... 689, 550 
eral l ROBO RLVEL ecco ence secs sacs eee 800 oe arg rats “ean tk een ei 16, 957 
. 463, 000 abott, MlabottiCreekoo: 2-5 22c. nam 44,105 
Upper Clackamas,ClackamasRiver..') °755'900 || Little White Salmon, Little White 10, 413, 365 
Washington: Salmon Rivers nn: cee esses scan 47, 279 
Baker Lake, Baker Lake.........--- 785, 581 Quinault, Quinault Lake........... i 
Big White Salmon, Big White Sal- { $2, 437, 958 
MIGH HAVEL saaace see essere ese see 41 pallid ca {i 191, 200 
A 873, (0) ROE elena eae Ba ae 16, 404, 404 
RDTINE Creek. «5.5 «cn senensies <n, ” 180, 000 27; 065, 581 
BLUEBACK SALMON. 
Alaska: Washington: 
= fneuak) Hatchery Creek........... ie ity ha Baker Lake, Baker Lake............ Pit aad 
eee ’ , 2 ? 
. +3, 770, 700 Birdsview, Grandy Creek..-.....-...- 60, 000 
iene ee ag arer ban sh 2,200, 000 Grandy Lako.ie uie2ss55 sss aM 7000 
es Bay, Hatchery Creek..........- 9, 000, 000 Quinault, Quinault Lake 11, 150, 
PakewMcDonald 35.8.3 .5 erases 121, Baht : { 52, 
NeeseBe ook seo G, aide ieanes +19, 400, 000 *2, 000, 000 
Oregon: Bonneville, State fish com- otal; os. cct =< see eee eee +75, 038, 525 
MAISON oe sem niaec semicisohe's eo seinen oie 2, 000, 000 5, 793, 953 
HUMPBACK SALMON. 
wie k, Hatchery C +5, 795, 000 pear gemnzien 165, 000 
ogna. atchery Creek.......---- 5, 795, 0 P F ; 
edit Riviere. Mie eee 4137548, 000 || | Birdsview, Grandy Creek..........- 3, 563, 810 
Maine: Duckabush, Duekabush River.....- 1, 960, 120 
Calais: St. Croix RIVeLsscnce~cncecan 925, 050 Quilcene, Big Quilcene River. -..-- 1, 700, 100 
Cherryfield, Narraguagus River. -- - - 525, 000 Little Quilcene River......-...--. a 
Dennysville, Dennys River......--- 1, 050, 000 
East Machias, East Machias River. .| +1, 050,000 Total a {Pi (#27, 406, 204 204 
Orland, Orland River.........--.--- “ATOSG00) || Aids, ray td hte cease ala a ty 449, 030 
Orono, Penobscot River...-.-..--.-- 1, 984, 339 
South Penobscot, Wights Pond..... +506, 500 
Warren, St. Georges River.-.-.-.-.--.- $386, 715 
CHUM SALMON. 
‘Washington: Ve ee 
Birdsview, Grandy Creek........--- 928, 010 Quilcene, Big Quilcene River-....-.-.- +6, 528, 000 
Brinnon, Wolcotts Slough......-.--- 892, 800 Little Quilcene River......-.-.--- 1, 025, 000 
Darrington, Bennetts Slough..-..--- ; HE #14, 403, 200 
y : 2, 402 ae 
Duckabush, Duckabush River...-...- { 5 838) 590 DiC eo RA Se onpnodemcreonc { 7 0147 580 
Tllabott, Mlabott Creek.....-....-.--- 1, 831, 000 
Little White Salmon, Little White |f 71, 447, 500 
Salmon River. 8) 050 
STEELHEAD. 
Maine: Forest, Farrar Lake......--.-- 27,200 || Minnesota—Continued. 
Massachusetts: Duxbury, Applicant . - *200, 000 Clearbrook, Deep Lake..........---- 4,000 
Michigan: Steenerson Lake.....-..--.-------- 4,000 
Bessemer, Spring Creek......-.----- 2,000 || St. Paul, State fish commission... .. +200, 000 
ee Falls, Holmes Lake-......-. 4,000 Tamarack, Sandy Lakes....-.---.-- 10, 000 
RIVGL: aoe ets seo ccuelsceee utets 4,000 || Montana: Forest Grove, Snider’s pond. 3, 000 
Ewen, Ontonagon River........---- 4,000 || New Hampshire: Conicut, Lake Tarle- 
Ishpeming, Cedar Lake.......-.---- 2, 000 (101: eee a ee oer me 5,500 
Skandia, Foster Creek............-.- 1,500 || New Jersey: Hackettstown, State fish 
Watersmeet, Trout Creek ..........- 4,000 COMMISSION’; . -oeseeer esos naan eee *100, 000 
Minnesota: New York: 
Brimson, Mollie Lake............... 6, 000 Caledonia, State fish commission .. - . *300, 000 
Central Lakes, Crystal Lake... ..-.-- 5, 000 Dunraven, State fish commission... - *200, 000 
Chisago City, Green Lake......-.--- 10, 000 North Creek, Thirteenth Lake.....-. 1,500 


a Loss in transit, 13,335 fry. 
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Disposition. 


New York—Continued. 
Oakdale, Great River...-...-----.--- 
Raquette Lake, Lake Kamso....---- 
Stamford, Beaver Creek..........--- 
Miedo, Tuxedo Lake.<......-.--.2 
North Dakota: St. John, State fish 
COMMISSION so om 30 sphis,d4 cee sesloo see 
Oregon: 
Applegate, Applegate Creek........- 
Bonneville, State fish commission. - - 
Butte Falls, State fish commission... 
Clackamas, Clackamas River. .-..--- 
Milk Creek. ou stusssuepaeeth eet 
Estacada, Clackamas River.....-..-- 
Mountain Lake, Clackamas River, 
SOuth HOrk. sacacccs ss ccens as aeeae 
Mirai ROPUOR VOM. cem.s shee) seria 
Vermont: 
Brattleboro, West River.......-...-- 
Groton, Wolls)River s...2.242. 4-22-74 
Holden, Chittenden Pond.......-..-. 
Orleans, Willoughby River 
Pawlet, Metowee River..........--- 
Roxbury, State fish commission... - - 
Rutland, Button Brook...........-.- 
merniduluake occ ocupcan cee nee st 
BGO BYOOKS voc onchmacia’ ob aamint ins 
REITSAG UAKO. cold soreness saris oe'cis 
St. Johnsbury, Joes Pond........-.-- 
MOOSE IY Ol eta tarciccisty ovate <tnare Le 
PIGGHELS HIVEL. « w05 5 «2c og anece ee 
South Royalton, White River, 
Draneh\of =>. =... Bae ee were oe as he 
South Ryegate, Round Pond......-- 
Waterbury, Waterbury River....... 
Washington: 
Aberdeen, East Wishkah River..... 
INSWSKANMRIVEr= 2. cc. --ececit=sinc 


Alabama: Chandler Springs, Chandler 
DEM SS Cres keene soe ees te eee 
Arkansas: 
Harrison, Mill'Creek: -......-.1..-.- 
Lewisville, Dobson’s pond........-- 
California: 
Baird, McCloud River. ............- 
Hornbrook, Klamath River......... 
Point Reyes, Lime Gulch Creek...-. 
Colorado: 
Almont, Hast River....25....2.0...- 
Antero, Antero Reservoir.........-.. 
Austin, Surface Creek, West Fork... 
Bowie, Hubbard Creek.............. 
Castles, Taylor Creek................ 
Debeque, Leon Creek............... 
Mesailaken.. =. ii.ccsteei lites ccs 
Delta, Surface Creek. ............... 
Durango, Conejos River............-. 
Potato Waker set. tesco l eli koe. 
Estes Park, Big Thompson River, 
PouUth Honest tesa cLsesn cele e 
Florissant, Crystal Peak Pond. ..... 
Fraser, Little St. Louis Creek. ...... 
Granby, Beaver Lake............... 
Grand Lak 
Hillside 
Leadville, Lower Evergreen Lake... 


pon 
Mofiat; butz’s pond... i sess ence. 


Number. 


wee ye eS EO 


we 


formes) AWD Ae 


aay 
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Disposition. 


Washington—Continued. 


Baker Lake, Baker Lake........-..-- 
Bellingham, Laké Louise.........-.- 
Birdsview, Day Creek........--..--- 
Grandy: Creek. st. sat eters 
Mill Creeks. ° sic. n<s seaeesaesties sue 
Phinne 
Dikacrl GIVER see ac ocak eee 
Brinnon, Docewallips River..-.-..--.- 
Witile Beef Creak..: 5 - .<scee. suse 
Chewelah, Deer Lake...........-:-- 
Duckabush, Duckabush River..-.---- 
Kelso, Ostrander Creek, South Fork. 
Northport, Deep Lake...........-... 
Quilcene, Big Quilcene River.....-. 
Little Quilcene River............- 
Sand Creek, Sand Creek............- 
Sultan, Elwell Creek.......-.....--- 


Wisconsin: 


Cable, Williams Lake............... 
Grand View, Aitkins Lake...-... aa 
Muscalonge Lake................-- 
Mavlor Wakes.---.-<s<ccn0eteeeay 
Upper Clam lake.< jo. 3-2 ode ata oe 
Salmo, Raspberry Creek......-..---- 
WIOUR NY Oe cack enetea cnet woceets 
Waupaca, Little Wolf River, South 
Branch 


Wyoming: 


aramie, State fish commission... .. 
North Platte, North Platte River... 


NOtTALGS 2s coe cache ataaat beeen 


RAINBOW TROUT. 


1, 500 


or 
a 
Ss 


OS a teeta ad 4 


— 
S 


gg 
Se 


SESSSSSE 


Colorado—Continued. 
Norrie; Deeds Crobk-. ...<csccuecsaa' 
Ophir, Howard Fork Lake.......-.--. 
Ouray, Blue Lake................-- 
Ralkeuenoret b.. coc aens seas atwoe 
Parshall, Keyser Creek............-- 
ilfle; Winter River:..semseesces ens 
White River, South Fork ae 
Rosemont, Abbott’s pond as 
Ruedi, Ford and Henderson Lake. . . 
Hryine Pan Riverceessesa. aes 
RiediiCregk soe oe auaaeegotanleciee 
ued baker sks. acecte cose se 


Salida, Cochetopa Creek...........-- 
South Arkansas River. .......---- 
Sapinero, Gunnison River..........- 
Sellar, Cunningham Creek.........-- 
Sloss, Frying Pan River. .-........-- 
Rocky Work Creek oes ees 6 
Steamboat Springs, Walton Creek 
FONG 26. ove) ot Se Se ee ie ee 
Vasquez, Little Vasquez Creek...... 
Walden, Michigan River...........- 
North Platte River: =2s2-.-- 42+. 
Weston, Russell Lake.....-........- 


Connecticut: Taconic, Ward Brook.... 
Georgia: 


Asbestos, Merritt Creek...........-.- 
Blue Ridge, Big Rock Creek......-- 
Big Skeenah Creek..............-. 
Cooper’ Crebk-- tet kke ssc es aon as 
Fightingtown Creek.............-. 
Noontootla Creek. .............--- 
Loccos Rivers. (oc snes cece closes 


2 Lost in transit, 3,500 fingerlings, 


Number. 
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RAINBOW TROUT—Continued. 


Disposition. 


Georgia—Continued. 
Cartersville, Allatoona Creek....-..-- 
Raccoon Creek 


Cleveland, Cathy Creek. -.-.-..-..-.- 
Colley Creeks. cxcccndeee esi eeees 
Sloal Creekiccucnnc cenwcte ee cie- ates 

Helen, Mitchells Lake...........---- 

Hiawassee, Swallow Creek. ......--- 

Robertstown, Briar Creek........... 
Houder Creeks cuideccectecccccses 
Soapstone Creek. ...-.-......--.-- 

Tiger, Hitower Creek..........-..--- 

Idaho: 

Albany Falls, Vane Lakes. ......--- 

Bellevue, Spring Creek. .......-...-- 

Boise, Big Spring Creek...........-- 
Blackfoot: River. ooo.ss2s toes bie 35 
Bunslo Creeks s<.estcssasseesteeee 


Lakeport, Payette River............ 
Spirit Lake, Spirit Lake. ........... 
Tllinois: 
Cary Station, Highland Creek 
Chicago, Applicant.................- 
Spring Grove, State fish commission. 
Indiana: Warsaw, McKrill’s pond...-- 
Iowa: 
Cedar Rapids, Coe College. .......-. 
Harts Ranch Siding, Little Paint 
CTGekeas ac cslea ave ce emer mac miaeents 


Jackson Junction, Goddard Creek... 
Manchester, Head of Spring Branch... 
Monona, Willow Lake. ............- 
North McGregor, Bloody Run....-.. 

Douseman, Coulee Creek ........-- 
Sioux City, Spring Valley Creek~..-. 
Waterville, Paint Creek............- 

Kentucky: 

Dione, Kentucky River, Poor Fork. . 
Gatun, Kentucky River, Clover 


Jeffersontown, Osterholt’s pond...-. 
Livingston, Sinking Creek. ......... 
Nubert, Kentucky River, Clover 


Maine: 
Farmington, Clearwater Lake....... 
Portland, Crooked River..........-. 
Maryland: 
Baltimore, Applicant..............- 
Deer Park, Altamont Lake.........- 
Frostburg, School House Run.....-. 
Hagerstown, City Park Lake.......-. 
Oakland, Cherry Creek.............- 
Deep: Creplos ete te Lace nee ee 
Punkard cick in eee tee se eceee 
Massachusetts: 
Athol, Swift River, East Branch..-- 
Leominster, Wickeepickee Vrook...- 
Lowell, Burgess Pond 
Forge Pond 
Hone Ronde cele. se ee cee ae oe 
Long-Sought-For Pond... .......-- 
Spectaclo!Pond 3. cad. <5 nce cascse 
Michigan: 
Branch, Pere Marquette River... ..- 
Metamore, Brandts Creek. ......... 
Montrose, Glenn Lake. ............. 
Mount Pleasant, Chippewa River. -- 
ONVOSSO) AD PNRM Ue ne mcesine smi er 
Maple River Branch.........----- 
Wingleton, Pere Marquette River... 


Number. 


Co bo Go Oe bo Co OO 
ss 
S 
o 


Pot ed ree ae 


= 


Disposition. 


Minnesota: 

Caledonia, Badger Creek..-......-.-- 
Crooked Creek. .. 2222024). S2o.20/.% 
East Beaver Creek............-..- 
Trish Creek. ..2..2 shes aeeeecdse< 

Minneapolis, Nine Mile Creek....-... 

St. Paul Park, Okoboji Lake. ....-. 

Winona, Ginthers Creek...........- 
Stockton Creek..: Susi. 94202 8 5 


Missouri: 

Browns Spring, Spring Creek........ 
Cabool, Big Piney River, Upper..-. 
Exeter, Flat Creek.....--...---.-.-- 

Roaring River. .:2:s-:.-.ss--seane 
Fairview, Barber Lake..........---- 
Joplin, denkins Creek. =) sc. ees cece 
Lebanon, Bennett Spring River. - - . 

Ha Ha Tonka: Lakes: sss 20325 2. 


Pineville, Little Sugar Creek......-. 
Rolla, Little Piney River-.........-- 
St. James, Meramec Spring Pond... 
North Meramec River.......-..--- 
St. Joseph, State fish commission... 
Steelville, Dry Creek...........-..-- 
Verona, Spring River.........-.-.-- 
Wayne, Eden’s pond.-.....-....-.-- 
Montana: 
Anaconda, State fish commission... . 
Arles, JOCKORIVeC? =<. dse<een neice 
Valley Creeks: Bi) * = eee ee nec eos 
‘Belerade, Bully umes sc. oe seer eee 
Cottonwood Creek. -.......-.-.---- 
Dry Creelers see aaesee Se teeee eae 
East Gallatin River..........-..-- 
Middle Creek. - 22 oho 
PassiCreek cos erie eee ecere 


Ross \Creakecae co. scne eee ee sae 
Sixteen Mile Creek............---- 
Thompson Creek........-- ee Ey 
West Gallatin River............-- 
Billings, Spring Creek..........-.--- 
Box Elder, Cowan’s pond)... week 
Boyd, Red Lodge Creek. .-.-........ 
Bozeman, Brackett Creek.........-. 
BMG POn Greekycen.caae case neces 
Blk OTeB Kee \ncs sao cae ae aoe 
CAche Crack eee ote 
Gherry Creeks. se oo cces sare, «ah ae 
HranshannGresk= cscs feces e eee 
AVA UaKOS 2508 t eae cee aaecr 


Mad deCnbekcs cose sc casas ace 
MVStIGHHAKED cas ceasces s=.heer eae 
North Vi winl) Waketee = oa) fee eee 


Pass Creekean mar cc cnaa <<\se ener 
Pine Creeks 22" S2%5 Lf. bocce 
Rocky: Creek: - 202s sdecee = aes 
Bate Oreeks C26 anc smaareseree ees 
Bales Wakes ot ee cane 
Sixteen Mile Creek.............--- 
South Taylor Creek.........-..--- 
South Twin Makes ooo scwpene aes 
Story Lakes: geoscces coos a 
Paylor Creek, 2 cepa cetera 2 
West Rainbow Lake............-- 
Browning, Arnoux Creek 
Cut Bank Creek, North Fork. - .-- 
Cut Bank Creek, South Fork...-.- 
Hk Creeks. ona s<e ceestecieseenincke 
Matron: Creek .,....c)..-+.-'s----- ‘ 


ES 


eeeeenccsseuuesssssssseeeseeeeueee2eeeee: 


_ 


NR RDN WON NN Wh mh WN ety wb 


& 


DISTRIBUTION OF FISH AND FISH EGGS, 1917, 


Distribution of fish and eggs, fiscal year 1917—Continued. 


RAINBOW TROUT—Continued. 


27 


Disposition. 


Montana—Continued. 

Browning—Continued. 
Greasewood Creek..........-.---- 
Livermore Creek..............---- 
Milk River, Middle Fork.......... 
Milk River, South Fork.......--- 
WWitllowa@reeke5 se. oo s50 sos cee 
Bynum, Farmers Lake. ..-.........- 
Cascade, Lake Thirty Five.......... 
HG asin Creek). 2... Sottero 
SECM CHT a1 a cert eens tener Sie = 
Dillon, Best’s 
Mid par, -eryor Oreo. s.-ocee cee 
Forest Grove, Flat Willow Creek, 
Southphork ee eee eee 
McCartney Creeken eo oce. ee cne 
Glacier Park, Gunsight Lake........ 
Great Falls, Elk Run Creek......... 
Hilger, Moccasin Creek........-....- 
Lewistown, Casino Creek.........-.- 
Libby, Parmenter Creek... ........- 
Malta, Beaver Creek.............-.- 
Manhattan, Camp Creek............ 
(IDSOMIOreeles eee Sanne cacere = = 
(OSA LVS (CT RET a cape cel late eae eter 
Martindale, Trail Creek............. 
Missoula, Belmont Creek..........-- 
Big Blackfoot River.............- 
Clearwater River....-..........-.. 


DeblOyAWAKE: 222... wee aamae name +. 
Monida, Picnic Bprings PON Gienae ce 
Moccasin, Louse Creek............-- 
Plains, Kelly WhakGs 2 oe eGhe sagem sae 
Red Lodge, Rosebud River......... 
Stevensville, Bitter Root River, 

Puente Or... << cork 


North Burnt Fork Creek........-. 
Smith Slough Creek............... 
Spring Creek ens... -250a- sees oop 
Swamp Creek 22... =.=. ec ue eee 
Sweet Grass, Maverick Lake.......- 
Townsend, Deep Creek-/-\s. sch 3286 
Whitefish, Beaver Lake............. 
Wihitetish Wake — ~--ee2 ce ' secs 
Yellowstone, Madison River, South 
Nore. S24 os. ctea eines aa ates one 
Nebraska: 
Kilgore, Spring Creek............... 
Lakeside, ebyler’spondeo: 3.20.2 <1 
Rushville, American Horse Creek... 
Medicine Root Creek. ............- 
NoPlesh: Creek.)- <.2 ssa case. teh 
ING Creek seca ao = ada h ceee eek Ce 
White: ClayiCreek 22>. -...25-222) a6 
or aeeg 
iste D DUGAN tree, ae Ach Wanrad tated 
Verdi, 
TICS a eee ets, ihc EE 


Campton Ellsworth Pond.......... 
Enfield, Crip bange: §nececr.. 2 
Keene, Ashuelot River............-- 
Meredith, Lake Winnepesaukee..-. - 
Newport, Sugar River, North 
Tanch. 5.34.5 4-Basemeo Sees oe 
Sugar River, South Branch....... 
Potter Place, Gole Pond............. 
Warren, State fish commission. .-..- 
New Jersey: 

Englewood, East Northvale Brook. - 
Hackettstown, State fish commission 
Whippany, Bagdley Brook........-.. 


Number. 


bo 
$0.00 S71 oa 


2g 252 B2eeees 2 E2222 


toto to co bo 


el tal tal el el ee) 


wae 


= 
SS 
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Disposition. 


New Mexico: 

Chama, Chama River...........--.. 

Chamita, Santa Clara Creek......... 

Clovis, Taylors pond..............-- 

Costilla, Costilla Creek............... 

Embudo, Penasco Creek...........-. 

Glorieta, Stewart Lake.............- 

Las Vegas, Calf Canyon Run........ 
Bout Fork Gallinas River, branch 

CUTS Se Se Sm eae ae i a Tt 
Bark Spring Wake@se ace spe eee oe 
ig de Wa Casas so -2 be sacaeeeee ae 

Santa Fe, Tesuque River..........-. 

aos, pen Hur Wakes. .... .es225 208 

Wagon Mound, Spring Canon Creek. 

New York: 

Auburn. North) Brook---5.0..2252 26 
Owasco Wakes 0)! baeees teas 
Sennet Brook... 2: .0.-..24- 

Benson Mines, Star Lake. : 
win akesso. <9 ose oes ae 

Forestport, Little Woodhull Creek. . 

Gouverneur, Silvia Lake............ 

Great Bend, Black Creek...........- 

Hornell, Canacadea Creek..........- 
Canisteo Creek. 2.02. onc cn uaae se 

Lafargeville, Catfish Creek........... 

Newton Falls, Grasse River........- 

New York City, Aquarium........_. 

Port Jervis, Shinglekill Creek........ 

Syracuse, Butternut Creek.......... 
Limestone Creek. .....:....---05- 
Nine, Mile Creek. «cae. cons tence 

North Carolina: 

Black Mountain, Long Branch...... 
Swannanoa River, North Fork...- 
Swannanoa River, Sugar Fork.... 

Bowie, Pine Swamp Creek 

Brevard, Kings Creek............--- 

Cherryfield, Cherryfield Creek....... 

Darby, Buffalo Creek, Joes Fork..... 
Dreren Creek. -.6)o.2 26. ae See 
Wavireli Creeks... 55... s22ceee ae 
Laurel Creek, Flannery Fork 
Little Dugger Creek............... 
RersiBrancnss 0 S00 so) 6 eee, ee 
Rock House Creeks. se 
Upper Buffalo Creek...........-.- 
Upper Elk Creek ............-s<-- 
Yadkin River, Upper Stony Fork. 

Denny, Bobs Branch. -.s2s52 25sec 

Doughton, Sandy Creek............. 

peebkin NAG Creeks. on. 22 cece nena ele 
Mitchells River, South Fork....... 
WoodiGreek susan cosas on eee eae 

Elkland, Elk Creek.................- 
Little Blk Creek........---.-...--ti- 
INGWSREVer sc cco cen neewenuastiente 

Elkville, Ready Branch............. 

Forney, Forney Creek...........-.-- 

Hendersonville, Hickory Creek...-.. 
Mill Creeks. 22... nonos nnadeeel ee 
Punchan Camp Creek..........-.. 

Hickory, Mountain Creek..........- 

Highlands, Adams pond........-..-. 

Hot Springs, Little Creek............ 

iHuntdale) Bie Creek... ..232n- se ose 

Linville, Linville River } 
WrataleaRivenzcasso ota. A282 ere 

McNeil, Masters Branch............. 
Vanda Creek 

Marion, Buck Creek........--.------ 
South Poe verse. nce cece 

Marley Ford, Yadkin River, South 

WhewisrHOnKi aa. seniors cee 
Yadkin River, Stony Fork....... 

Montezuma, Chestnut Heights Lake. 

Mortimer, Crooked Creek ........... 

Newland, Kentucky Creek.........- 
SROGIRAVED se cicis de ccie's lndeecs oesie se 


Number. 


Nee Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne 


He He 00 C2 100 He CY 00 GO He 00 0100 HOD OO 


wo 
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Disposition. Number. Disposition. Number. 


North Carolina—Continued. Pennsylvania—Continued. 


Noland, Noland Creek.......-.-.---- 8, 000 Coudersport, Healks Run....-.----- 1,000 
North Wilkesboro, Halls Creek.....- 2, 100 Howland Creek - 22. =. <-22-33-cne 1,000 
Mulberry Creek........----.------ 1, 400 Indian Runes seen econ see eee we 1,500 
Old Fort, Catawba River, North Jones Run. : se eee ee eae A 1,500 
Taye ice aa Oe HSC ASA SSSORS 750 Teit. Run. Sees eee ee oe 1,000 
Pineola, Linville River.......------- 1,040 TUCTUG RUT: oceee eee wots oe 1,000 
Upper Crecktt there eres possi 1, 875 Lent Hollow, Run.) 2o.e. f:o.ce2 2 1,500 
Pisgah Forest, Davidson River and Niles Run ..c ..- see soe ree 1,000 
tributaries.............----------%- 8, 000 DU COUIS (RN eter la ree eae ie 1,000 
Selica, Cathey Creek-. 6, 000 Ruse Branch... oooh. senescees see 1.000 
Sevier, Crab Tree Creek..-...------- 10, 000 DOlDOlt IUD cco =n ae eee 1,000 
Shulls Mills, Watauga River.....-.- 28, 000 Sherwood Creek he 1,000 
Thurmond, White Oak Creek ..-...-- 2, 800 Sinking Branch 1,500 
Royal City Crepkteseern seis ee 1, 400 DPOOrG Riise eee eres = 1,000 
Tuxedo, Green River.......-------- 2, 100 Stone sane ee! Sei eee ae 1,000 
VOCE CEB Ks on conor mine tome meee 1, 400 Toles Hollow Run 1,000 
Ohio: WWilhiainis dts ence cer erect 1,000 
Bellefontaine, Mad River, Head- IW OLE ine te oe ee ee ieee eee 1,000 
Wile Saree e teeter eels +6, 000 Doylestown, Mountain Run...-.-.-.--. 2, 400 
Pros) reeks: cee sete sewer cee neme +6, 000 PINICUM CREO hs kosec ere oe cee 2, 400 
Oklahoma: Dudley, Trough Creek..........--.- 2,500 
Ada, Byrds Mill Creek......-.-.---- 300 East Mahoney, Lakewood Lake..-.- 1,000 
Crescent, Kellys Lake.......-.------ 100 Easton, Bushkill Creek........------ 4,000 
Oregon: Ebensburg, Davis Creek.......----- 1,800 
Lakeside, Eel Lake...-......-------- 5, 000 IPT YCO CIOOK, eee wees cee 1, 800 
Tonk MaletWake-. cetecs ieee 5, 000 Everett, Oregon Creek.......------- 4, 200 
Pennsylvania: Fairview, Lent Woods Creek..-.----- 2,000 
Altoona, Canoe Run....-....-------- 15, 000 Forks, ishme Creek. 22.2. -25 2-0 2,500 
(Bme@y; Greakucek su comeeeken anaes = 21, 600 Garden: 'Drouti}Creck: --2-s2--: =- 55 1,500 
Sitilieiles linia hep ae tee an chnoece 19, 600 Valley Grog oot cse ce feos cae eeas 1,500 
IMANSCOVeEr HUW esos. -e eee ala 15, 000 Gardner, Gardner Creek........-...- 2, 250 
ay ele Hickory Spring Lake.... 1, 400 Hellertown, Saucon Creek....-...--- 1,500 
Bellwood, Bells Gap Creek.......-.-.- 1,800 Hollidaysburg, Cave Run..........- 1, 200 
Logan Spring Lake...........----- 1, 200 Howellville, Valley Creek and 
Sandy Rite: (cscs. sce <== = 1, 800 (DEAN COCs eee meee ee Sere eeeee es 6, 000 
Arptoni Eula = teeta e siet=tana ae 1,800 Hughesville, Big Muncy Creek.....- 3, 000 
Bridgeport, Crow Creek....-----.--- 1, 500 Little Muncy Creek............-.- 3, 000 
Carlisle, School Farm Pond........- 1,000 Muncy Creek. .2-0-- 0:2. scse ance 3, 000 
Chambersburg, Caledonia Creek... . 5, 500 Johnstown, Alwine Run...........- 1, 400 
Falling Spring Run........----.-- 17, 825 Waker Fire eee re eee secre nee 1, 400 
Poor Houseynims. 2 sce cae se oe 4, 250 Beaver Run ey soon esas seer aa oas 1, 400 
Sanatarium Lake...........------- 425 Beaver, Run (B)2----2-2-----—--e4 1, 400 
Clearfield, Albert Run.........--..-- 1,000 Bons Creek-~.2: k= aesseseeeeree eas 1, 400 
INGER TT Goh cooca sbkioecodesseocoe 1,000 Bens Creek, North Fork....-.-.--- 1, 400 
Bald Hillianlc..2-2225es os. eee 1,000 Bens Creek, South Fork. ....--.--.-- 1, 400 
Barger kone ss scaeeese see eeeseee es 1,000 BigSpriag Runt este eee ee eee 1, 400 
Coalihiniis-s-s ee ease ase eetace aa 1, 000 IBreasti Works itUpiees- seeeeae ee a= 1, 400 
Cold Rigas 2o2- 2: eee seoee eee 1,000 Canfield) Runs s222 2555 Saar eee 1, 400 
Cowder Rime. 22.225.c2s-eee sass 1,000 Daily Draft Creek... --.--..-.----- 1, 400 
@yphersihiin sss 3os oe ee ane 1,000 Dalton RUN... - == seee eee cese ees 1, 400 
1D bey aly abe Ss scone soSe 1,000 Dalton Run, Left Fork......-.--.- 1, 400 
Gratins}Run i pe ee eeree aaa eee 1,000 MINCKSLOWe Uns see semececeee ec ae= 1, 400 
Green Raney? 2. ot toe est eeee eee 1,000 Hinckston Run, Right Fork. ...-- 700 
Gutiorddhunsass see eese eases 1, 000 aurea (CAs) s ewe seer ee eee 1, 400 
MIOOVED Bullscs och Sake eee neta ene 1, 000 uaure) WuniGB). ce -ee- eee see ees 1, 400 
1,000 Laurel Run, Left Fork.......-...-. 1, 400 
1, 000 Tick Run ees Ree Pe ee 1, 400 
1,000 inhartikiteececen cesses beens 1, 400 
1,000 Little Mill Creek (A)...-.......-..- 1, 400 
1,000 Little Mill Creek (B).-.-.-...--.-- 1, 400 
Little Trout Run, left-hand branch 1, 000 Ti Creeks (Ae)/aoveccec- teas ase see 1,400 
RaivingstoH Wane co ccc. oe cee eee 1,000 Mill CreekiGe) eee. neseearee 1, 400 
BostiRunix cecvee epee ee ee eae ee 1,000 Mill Creek, Left Fork (A) 1, 400 
Moravian Run........ JASE: Spa 1, 000 Millon inert es sees. osese 1,400 « 
Mosquito/@reek 2-...52532 eee 1, 000 Mishler Run 1, 400 
Pine Hollow Run... .22s2-- 22.6. 1,000 @ Connor Run. . 2 25-22-22 sseee 1, 400 
Rock Hollow. Run_------ 2222-22. 1,000 Powder Mill Run -. 5.22222. ek 8 1, 400 
Sanders Bim Rune... sfe2stecss eee 1, 000 Rachels Riun..2...2-8¢-. 2 eee 1, 400 
Band ersikimney Veiewe clceeeieoe nee 1,000 Red! Ruiie....2-- chen oottee nee 1, 400 
Spruce Hunece eee ose aces cee 1,000 Salt Lick Creek 222. \2222¢05-0-eee 1, 400 
Stull House Rance Yoo e Leese 1,000 Salt Lick Creek, Right Fork..--.-- 700 
Urey Runes feo. ae eee 1,000 Shingle Run.22.¢- -t222 eee 1, 400 
WiOlRUn! 2 cdovsedecencs Settee 1, 000 Solomons Rim 2. 26 6.5-Seck- See 1, 400 
WoodlandiRun eersc. 22 ec se eee 1,000 Solomons Run, Right Fork...-..-.- 1, 400 
Herioss Runeesos-as seca sce sete 1,000 Supar Hun: 62-2 2es ee eee 1, 400 
Coudersport, Colcord Creek.....-.--- 1,000 Sugar Run Pond... 22)... 2.-.<4 1, 400 
Pees Runs eset 2038 ase eet 1,000 Sugar Run Pond, Lower....--.---- 700 
Wenner Branches... seeee a-neecen ss 1,000 Ttib! Mill Creeks: ccc ses telenice 1, 400 
Green Runs. 500 sohseeeoe eee 1,500 Wildcat Run............-++22----- 1, 400 
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Disposition. Number. Disposition. Number. 
Pennsylvania—Continued. South Dakota—Continued. 
King of Prussia, Trout Creek and Mystic, Castle Creek................. 2,000 

Granches ee ose 1,500 Nahant, Hop Creek. y0 ince oe 1,000 
Knoxville, King’s pond........-.-.. 500 Little Rapid Creek. ............... 1,000 
Lititz, Poplar Run, West Branch.... 2, 250 Middle Box Elder Creek. ......... 2,000 
Media, Ridley Creek.............-.- 2, 000 ‘Nigper Creek iyo eeue re 1,000 
Nanty Glo, Evans Run. 1, 200 Rapid Creeks 302 0 oe 1,000 

Marv Powell Rune. 902s... ace 1, 200 Rapid Creek, North Branch....... 1,000 
New Centerville, Crow Creek.......-. 1,000 Newell, Phillips’s pond............. 2,000 

Gulph Creek and branches. ....... 2,000 Piedmont, Big Elk Creek........... 3, 000 

Trout Creek and branches......-... 1,500 Rapid City, Barker s pond.......... 1, 000 

Valley Creek and branches...-..-.. 2,500 IROCEeINBONG: seca cc sn ea 2,000 
hd ah Hunters Valley Creek..... 3, 000 Mahoney's pond. 2). 201) 4.) | Pie +1, 000 
Northbrook, Glen Hall Creek.....-- : 2,100 Minnelusa Creek....... 22... 2225. 1,000 
Oil City, Camp 23 Run.....,.......- 2,000 Rapid knee ke: ose eee eae eee 71,000 
Paoli Road, Trout Creek and Rochford, Castle Creek.............. 1,000 

IDTENICHOSEE See ea Aa tu AD re obs See 1,500 Rileysb onde. aes eee ee 1,000 

Valley Creek and branches.......-. 4,500 Savoy, Breakneck Gulch Run....... +3, 000 
Planebrook, Crook Creek.........-.- 1,500 Little Spearfish Creek............. +8, 000 

Trout Creek and branches... . - - Ase 1,500 Dpeartish Croele. 5 2 ucla eee seek. +4, 000 
Pleasant Mount, State fish commis- Spearfish, Boyden Spring Branch... 1, 000 

S10) pee Ss SOAS EOE SOCSS ESSE see oa *50, 000 Crow Creek, Upper Branch........ 71,000 
Richland, Bennetch Lake.........-.. 500 (ralisi@reske cee bot. Sec +1, 000 

Krumstown Creek. ....-------.--- 500 Ga*Plant Creek. | 2.28" ters see 71, 000 

Mall Creeieeepoces = see sere eres nae 500 MNicholls’s) pond...) 4. eaeece aces 71, 000 

MillardWWaker-G. ace sts.t lst esses 500 Nicholls Spring Branch. . fie 1 000 

Stricklerstown Creek............-- 500 INTVA7S DONG) 2 | oe eaten aah 1,000 
St. Clair, Silver Creek Pond......... 2,000 IONCE HA KGs se oe hae +1, 000 
Smithfield, Sandy Creek............ 2, 800 Ranch Crackeo cee a eee +1;.000 
Somerfield, Laurel Run............- 2, 800 Redwater Power Canal............ 71, 000 
Strattonville, Zagst’s PONG PSF sse== a. 2,000 RObinsonm Wakes. 2 eye ee atl 1,000 
Tamaqua, Cramers Run............. 1,000 Sand Creek. 30. 2) ecto: agteneee 3, 000 

Moby Hus eee ese soso ee cc en 1,000 BEHMIdt Creek lo.) ess eee 71, 000 
Troy, Leonard Creek.....-.-.-.-.--- 3,000 Spearfish Creek. 020) ooh evar 5, 000 
Tryonville, Olson’s pond Reasae se ce 3,000 Spring Branch ee ease ae wre a +1, 000 
Uniontown, Seaton’s lake........... 2,100 Swamp Creek oo. f236 isla ace. +1, 000 
Warfordsburg, Green Valley Pond. . 700 Sturgis, Bear Butte Creek........... +2, 000 
Waynesboro, Bast Antietam Creek.. 6, 000 Spring! Creelcs eo ees eke aes 1,000 

Red Runiises se. seseseen = os 3, 000 Miliord Morse Pond®.).)! sles 1, 000 
West Chester, Meh Creek es. 38 2. 3; 000 Tennessee: 

Williamsport, Loyalsock Creek... ... 4,000 Browns, Laurel Creek............... 1,600 
Windber Dark Shade Creek........ i 800 Chattanoo: a, Rainbow Lake........ 500 
South Carolina: i Stanley Creeks 3... aos eci acs 725 
Mount Croghan, Short’spond........ 1,000 || Elkmont, Bear Wallow Creek....._. 1, 600 
Pickens, Little Mountain Creek..... 3, 000 Jakes Creche hhc ee lie 5, 600 

Mountain Creek............-..+--- 3, 000 Tittle Hiver. oct ok esas 4) 400 

Rock Laurel Creek.........--..--- 2,000 Little River, East Prong.........- 3,000 

Thompson River........---.--.-.- 3, 000 Little River, West Prong.. 2, 000 

Whitewater River.....-......-.-- 4,000 Pigeon River 2,000 
Walhalla, Chattooga River, East Erwin, North Indian Creek 612 

PEPE oe oo oe odio cosecinccare 4, 800 Spring Branch 2, 425 

Devils Fork Creek................- 4, 000 Farner, Coker Creek 800 

Devils Fork Creek, East Branch... 3, 200 Huntland Reynolds Lake 600 

Devils Fork Creek, West Branch... 4,000 Johnson City, Sinking Creek 1, 400 

Indian Camp Creek.....-..------- 4,000 || Jonesboro, Broyles Creek 2, 000 

Moody Creek.............---.-.-.- 3, 200 McFarland, Coca Creek 800 

Whitewater River...........--.-.. 8,000 || Newport, Sinking Creek 975 

South Dakota: Noeton, Holston River 1, 600 
Brennan, Wounded Knee Creek..... 2,000 Probst, Lost Creek 800 
Buffalo Gap, Beaver Creek.......... 7,000 Roan Mountain, Heaton Creek... 6, 000 

lap: PaVvON cose ceceseceee yaee 1,000 Shelli Creek i to eee. Lia ee aaa 10, 000 
Elmore, Spearfish Creek............. 2, 000 Wonderland Park, Laurel Creek. ... 1, 800 
Englewood, Bogus Jum Creek....... 6, 000 Little River 2.000 

Box wldenCreske vee< kes eee 4,000 SM peel Raneed Na ey San Re 7 

Elk Creek 2’ 000 || Utah: 

i es si minin eine wale =\eiciwn'sin aime) ~ = t ? Provo, Strong’s pond................ 1,000 

ay Creek.........-.-....-----+-- 1,000 Salt Lake City, Bowen’s pond....... 500 
Landis Creek, Southeast Fork..... 1,000 Byde-A-Wyle Ponds 500 
heer Nae ee raga Branehy........ re nbsniate) hil) bol Cael Dae 

outh Branchec. eet vases 1 = A a 

Spearfish Creek, South Branch te 000 Marshfield, Winooski River......... 2,000 

Uy per Lake........... r i 41,000 |} Newport, Clyde River............... 1,000 
Fairburn, Dry Creek... F 1) 000 North Troy, Mississiquoi River. .... 1,000 

ranch (Crepe ate cence ene 2,000 |} Virginia: : 

Hill City, Spring Creek ............- 4,000 Abingdon, White Top Creek........ 47,000 
Hot Springs, Cascade Creek.......... 2,000 || Alleghany, Dunlaps Creek, Head- 

Wind Cave Creek........-.-..---- 1, 000 (CIN Ae Goon aJeclrinneatiecoaaeingse 3, 000 
Maple River, Maple River..........- 2,000:|| Arcadia, McFalls Creek.............. 3,200 
Midland, Standaford’s pond......... 1,000 Atkins, Holston River, Middle Fork. 8, 000 
Mitchell, Enemy Creek.............. 3,000 INICKs (Creek re 222s se aces 2,000 
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RAINBOW TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Virginia—Continued. West Virginia: 
Bedford, Otter River, Hales Fork... 2,400 Alexander, Bear Camp Run.......-- 600 
Otter River, North Fork.........- 1, 200 Buckhannon River............-.--- 1, 200 
Betty Baker, Burks Fork Creek... 4, 800 Buckhannon River, Middle Fork. . 600 
Blacksburg, Mill Creek..........-.-- 1, 800 Elk River, North Fork..........-- 600 
Blue Ridge, Clark’s pond. .......--- 600 Lick Run...... Penne seen cee 300 
Buchanan, Stoney Run.........---- 3, 200 Bowden, Cheat River, Shavers Fork . 1, 200 
Catawba, Catawba Creek... -.-.-.- 2,400 Caldwell, Monroe Draft Creek......-. 5, 000 
Catawba Creek, North Branch..... 2,000 Clover Lick, Clover Creek.........--. 1, 200 
Christiansburg, Blliots Creek.......- 2,000 Dobbin, Stony River Lake.......... 875 
awrencebondec tees sne eee 800 Edinburg, ‘Trout Run......2.......- 3, 000 
Stony Creek... -=-chseo52 ss 5e2ce= 800 Elkins, Tygarts Valley River........ 1, 000 
StruplesiCreeks 325. 22s222te eo. ee 1, 200 Glady, Cheat River, Glady Fork . 2,100 
Wilson ‘Creek. 2.2. . 2.222228 22222 2 1, 200 Green Spring, Jenkins Pond.. 100 
Damascus, Beaverdam Creek......-- 10, 000 Harman; Bip wRunis see. nese eee 900 
Birch, Branch® 2.) 32: 22 s0e ee. 2,000 BOTY RUT wea cn jcc es eee eee 600 
Tennessee Laurel Creek.......---- 10, 000 Dice sR 220 eae peen eee eee 900 
White Top Laurel Creek.........- 10, 000 Huaurelu Uno ten. ec oases eee 1, 200 
Delvale, Powells River, North Fork. 4, 200 Keyser, Millis seo eesesee tena 600 
Dolphin, Abernathy’s pond......--- 600 Martinsburg, Tuscarora Creek ......- 1, 200 
Dryden, Ridge View Pond......-..-- 2,000 MidvalesonpuRun sce. ccee scree 16, 625 
East Radford, Conley Creek.......-- 1, 200 Parkersburg, Bailey’s pond........- 300 
Meadow (Creek's: s:3sbacc5ce2008 1, 800 Raleigh, Glade Creek.._......-...-. 800 
Ellett, Lester Creek............-.--- 1, 800 Richwood, Cherry River, South Fork 1, 400 
Fairwood, Fox Creek........-.-.---- 3, 000 Thomas, Blackwater River, North 
Wilson Creek: . 5.22202 Ee: 1,500 MOT Keer es Selanne ohana ae 600 
ape Bie eirap Uns... tes -42- 2 1,800 Walkerville, Little Kanawha River... 1, 200- 
Feney wivuner ee ceene eens 1,200 | Wisconsin: 
Fries Junction, Brushy Creek. ...... 8,000 Aniwa, Carpenter Creek...........-- 500 
Goodview, Jumping Run..........- 3,600 OFNeul Creek: 22 = oe Soeaep eee to 500 
Hardwood, Hayes Creek......-..--- 1,000 Red Riven cass ecmeeen eee eee 500 
Harriston, Moorman River......---- 3, 000 Arcadia, American Valley Creek... -. 1,500 
Keezleton, Cub Run............---- 2,000 Davis (Creek o> 3. coon scone sere 1, 500 
MountamatR ins sess eeee ne 3,000 Glencoe Creek issn deense epee eee 1, 000 
Kimballton, Big Stony Creek....---. 6, 000 Lewis Valley Creek...........--.- 1,500 
Lexington, Big Spring Pond.....-..-. 2,100 North Creek. <4... 22 iene 1, 000 
enor, Buffalo Creek.........-- 1, 600 Rock Creeks eos seme pacse a hent ae 2, 500 
eadow View, Moore Creek......-.. 3, 250 piith! Creek cee ee eee 1, 500 
Narrows, Mill Creek..........-..--.- 2,000 || Athelstane, Big Eagle Creek......... 1, 500 
New Castle, Meadow Creek.........- 1, 600 Bangor, Johnson Creek..........-.-- 1,000 
Pembroke, Little Stoney Creek...... 3,000 Birnamwood, Embarras River, and 
Pulaski, Thorn Pond...............- 1, 200 iaibutaries!e--. 0... 5. eee 1, 800 
Purcelle, Jones Creek.......-...----- 3,000 Blair, Trump Cooley Creek. .......-. 1, 500 
Powells River, North Fork... 4,000 Bloomer, Duncan Creek...........-. 3, 000 
Richmond, Blithewood Pond....... 600 Blue Mounds, Handels Run.....-..-- 2, 000 
Roanoke, Meadow Creek..........-- 1, 200 ethV AUS RUN 2 on sco he oe eC 1, 500 
Smith Creek. as .9.e es 1,000 Walnut Hollow Run.............- 2, 000 
Rural Retreat, Cripple Creek... ..... 4,000 Boscobel, Sanders Creek.........-..- 2, 000 
Shawsville, Anderson Run.........- 1,050 Deer Park, Willow River. .........- 2, 000 
VadehaniCrecks. 287 ees 3 6,000 Elkhorn, Whitewater Creek......... 1, 500 
White House Creek..............4. 600 Ellis Junction, Hand Saw Creek... 1, 500 
Shenandoah, Cub Run...........--- 6, 000 Fairchild, Black Creek.............- 1,000 
Snowden, Dancing Creek............ 2, 800 Beaver Creekis-c- ssa54- Seas ee 1,000 
Otter Crea. ...:- 2 ae 2) 800 Mine Cree eed Lae 500 
Staunton, Mill Creek..............-- 2,000 | Fay; Creek. Masts... onc c. cose sees 1, 000 
Stephenson, Turkey Run........-.-. 1,050 HOTSEICTER 2 = nes a cen wane awe 500 
Sylvatus, Green Creek. ...........-- 1, 400 | Pa CreOk Me os <a ce cee ace oa done 1,000 
Laurel Fork Creek..............--- 2, 800 Pettis Creek. 3) = Ss eee Bates 500 
Tazewell, Beaver’s pond............ 500 Seoul) Creoles se. sees 500 
WiOlt'Creek.-: ete. + ene 2h 6, 000 Thompson Creek...... i 500 
Troutdale, Fox Creek...........---- 5, 000 palin CLep Koa. <6) ogee a wee 500 
Guffey Greek! 2200) yeah) fame Oe) 4,000 Fond du Lac, Dotyville Creek....-. 300 
Vienna, Difficult Creek.............- +8, 000 iMerrytowmn Creek... 252... asu5.2% 300 
Whitethorn, Poverty Creek........- 1,800 Silver Spring Creek............... 300 
Wytheville, Rosenbaum’s pond. ...- 1, 000 Upper Sheboygan River.......... 300 
‘Dates Runs S222 eae eee ae 295 Glen Flora, Main Creek, North Fork. 2,000 
Washington: Grand Rapids, Big Four Creek....... 2, 000 
Chewelah, Waitts Lake..........-..- 4, 800 Hayward, Namakagan Creek........ 1,000 
Colville, Applicant..............--.- *50,000 | Independence, Borst Valley Creek... 500 
Hiverett, Applicant.:.. S50) 202. #50, 000 | Bruce Valley Creek... ...--..-..08 500 
Sumner, Glen Acorn Pond.........- 10,000 | Chimney Rock Creek .....-...-..-- 500 
Spokane, Glen Tana Pond.........- 2,400 | Gooks | Creek =o. <8 tae cae aces eee 500 
Spokane River: 9: ese fss esa *100, 000 | Davis Valley Creek......:-55-22-22 500 
Tacoma, Falls Creek.............-.- 2,500 | Dubiels Creek. . 2 a:j-sesteneagse ne 500 
Tonasket, Loots Coulee Creek....--. *100, 000 | eranght Creek. ../.2 2.255. 238 en 500 
Vancouver, Battle Ground Lake.... 5,000 | George Lyga Creek: 9--- 3-20 5eee-5 1, 000 
Lewis River, East Fork.....-.-.-- road | eta pels adic ousntbed Ace eee ett 
; auge Oreck... .<<0--ceeeeee oem 
Rock Creek. ......0.2.-2---+--++-- NO Cea wnawbeien Geer te ee 500 
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RAINBOW TROUT—Continued. 


Disposition. | Number. Disposition. Number. 
Wisconsin—Continued Wisconsin—Continued. 

Independence, Hunts Valley Creek. - 500 Wausau, Little Trappe River. ...... 500 
JORNSOMICTCCK. 5 oe ---ts saa- saceee 500 Pine Riversce esas Senac sa. eeee 500 
Worthsi@reck SNe t socsoos ) sade 500 Trap River 500 
TindonjCreek -- 2-2. - 2.2): 22.4288 500 Westby, Clockmaker Creek.......-.- 500 
Maloney) CLOCK (oon cose os on nn ee 500 Kapp Creek. wis sateen cere 500 
Marsolch Creek: ---2es2tl: 2-5 ..2s558 500 Twin Bhift Creek... «32e0.. Stet 500 
Worth Branch Creek.......2..-22252¢ 500 Wilton, Kickapoo River. .........-- 1,000 
COVE sis\i Coy 2a) ete See Sees, = 2 500 Winter, Phelan Creek ...... 2.2... 1, 000 
Palkowsta Creek 922 9.) ss eseeeee 500 Woodman, Little Green Creek....... 4,000 
2) coo) ee eee Sheree 74 500 || Wyoming: 

Ropes (Creelc.+. 22.5, .sauee: Saeee 500 Bonini ‘Big Sand Creek... -5..2see- +2, 000 
Roskos Greek)... =; .=220s4- Sees 500 Boneti Spring Branch........-..-. +1, 000 
IRrste) Creek: 5.05 Soca. estes ee 500 Howesisipondesisiscsasal eee. 1, 600 
Schafiner Creek. 2. ...3s22s5s55ces 500 Cody, Anderson Creek..........-.-- 4,000 
Skopstad ‘Creek. 5.2. 2... -s20 2 Seat 500 Shoshone River, South Fork...... 4,000 
Traverse Oreck. << ....4594! Aassgee 500 Douglas, Box Elder Creek.....-...-- 10, 000 
Wibere Greek ....... afs..46Gnes 500 Green Valley Lake. .........-:...- 10, 000 
Wte'Crebk 2 a eet! eiods 6287 288! 500 Ta; Prele Creek.2- 22225 Le e2is 2: 10, 000 
Wem Creeks. ste ise gees 020.64 500 Evanston, Bear River.............-- 20, 000 
PAINNIOW (IGA ocr sosn ca scicesesee 500 MalliCreéeks 2 2 2ceeie eet: 15,000 

Kilbourn, Hulbert Creek..........-..- 1,000 Sdiphur Creeks =< 2.2.29 5.20 8,000 

La Crosse, Adams Valley Creek... ..- 500 Mellow (Creek... o-eetes f -theiehd 10,000 
Bie Creeks es /~ yes eke The. 1,000 Kemmerer, Hams Fork Creek. ...... 15, 000 
Burham Valley Creek.......--..-- 500 Lander, Baldwin Creek..........--- 3, 000 
iBtirns Creeic. =.= - sate. best i! 1,000 Crescent lakeseotse st eeen os ceaas 2 2,000 
a munk Cooley Greekesgi5 2020! 1, 000 Grave: Creek Nes See eed 2,000 

Cree kee 5222. cs) Peeks 500 Gustave bake. os. Se eed, 2,000 
feming Crookes e te sacdint. 432 1,000 Little Popo Agie River...........- 4,000 
Mormon Cooley Creek...........-- 1, 000 Houis bakes. 2.333245 eee. 3,000 
Timber Cooley Creek.......-2-+%-- 1,000 Worth ork River. =-- 2224 Soa 4,000 

ia Porge, BeariCreekes se 260s. 32 2, 000 North Platte, North Platte River... 23,000 

Manitowac, Devil River...!. 025.0042. 500 Powell, / ppeleren Lake..sccscasare- 3, 750 
Jambo Crepk= =. 5 - jassnes (sash 500 Ba@monds bakers ls Ske. oie! 3, 750 
Kriwanek Creeks: 2... 59252 Wise 500 HnodHbakedsscascscaseeeeeeee see 3, 750 
MAISHICOUE EVEL sssaee. eee Beck 500 Byerett Lakes sc ess.2e a 2,500 
RipcOn RIVOr= << acces. Shee ee 1, 000 Gillette Lakes eee a 3, 750 

Marinette, Menominee River........ 3, 000 Gravel Bit Ponde:.2...sosee-ees- 2,500 

Mauston, Seven Mile Creek.......... 500 Howell Lake::.:s52:5 S644 Bees 3, 750 

Norwalk, Moores Creek.....-.-...-- 1, 500 Loftsgaarden Lake............---- 3, 750 

Oakfield, Herman Creek............ 500 one Lake 22... 23a. ewan es ais 3, 750 

Pembine. ‘eg aes Greek: S.2 322k 1, 000 Mucier Vakeiwess ies. SS 3, 750 
Sit Wiha Cr 2) ERE ee ee ee Aer 1, 000 Metliake 2322) acesesssacdoetes soos 3, 750 

Tntielander, eae Mile Creek....... 500 Sawtooth Wake. << 32... 0002. 329-2: 3, 750 
Gudegast rem he Be ee oa: 500 Sheep Creek. +. scactoe aes 2, 500 
Havdeereok 2, ooo S cco. ese cack eee 500 WardlawALake:se.! 222s foe ree 3, 750 
makpiOreoks tu koced kee se aceeen ‘ 500 Sheridan, Spear Pond (A).......-..- 2,500 
RCHCANUR IVE: a: seen cen ocee eee ac 1, 000 Spear Bondi(B)es- sons cece es aos 2,500 

River Falls, Kinnickinnick River -.. 4, 500 State Fish Hatchery ............-- *100, 000 

Stone Lake, ’ Little Godfry Creek. ...- 1,000 Thermopolis, Cottonwood Creek...-. 8, 000 
Bienes kee es oe en cacee 1,000 |) Japan: Kobe, Japanese Government. *101, 000 
SLONO Maske ema Leh Seager loe 1,000 || Canada: Magog, Canadian Govern- 

Waukesha, Depp Greeks eee 2, 000 MMOH Gee se Als Ou sccueeite sea cine Soa epel +96, 000 
GarreriCreeke =e. 280 een 2, 000 SS 
Jones Creek: .o82.' Nii. SE 28 2,000 *1, 454, 200 
Minick Creek 222 6~). Sew ecelic_t 2, 000 Notaliassssaesacnastasrseeteeeee +250, 200 
Right Creek..... 2, 000 2,574, 942 
Williams Creek 2, 000 

ATLANTIC SALMON. 
Maine: Maine—Continued. 

Brownsville, Pleasant River........ $718, 750 Oakfield, Mattawamkeag River,East 

Dennysville, Dennys River......... 21, 000 Brarich = hie dose donee ee MORE +648, 500 

Dover, Piscataquis River........... +625, 000 Onawa, Greenwood Stream........- +48, 600 

East Machias, East Machias River.. +30, 000 Orland, Orland River, ......---:-..-- 887 

Grindstone, Penobscot River, East SSS 

Branch: 240% sect ee ck +312, 500 Total +3, 028, 850 
BeebOisy RIVER essences ESTOS OO il |. GRAS deo Oo Soke se amin << Sie ee sain he 887 
Monson, Davis Stream............-. $312, 000 


a Lost in transit, 20,278 fingerlings. 
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LANDLOCKED SALMON. 


Disposition. Number. Disposition. Number. 
Maine: Maine—Continued. 

Abbott Village, Buttermilk Pond... +5, 000 Walkers, Squa Pan Lake............ _ 80,000 
AKO DUAMITA oa ccis ok Saecs aaa 75, 000 Webster, Chema Lake............... +7, 500 
Sebec Wake sss4 ise. aeesns sees 712, 500 Wescott, Little Ossepee Lake....... 2,511 

Bangor, Penobscot River......-.--.-- 711, 000 Wilton, Wilson"Lake: 2.2. -.... 2022 $7,500 

Bigelow, Little Jim Pond.........--. +5, 000 || Massachusetts: 

Bucksport, Toddy Pond..........-- 10, 000 East Northfield, Applicant.......... +10, 000 

Canton, Lake Anasgunticook........ $12, 500 Lee, Stockbridge Lake.............- 2, 230 

Caribou, State fish commission... -.. *301,000 || New Hampshire: 

Columbia, Schoodic Pond........--- +8, 000 Bradford, Massasecum Lake......... 1, 674 

Dedham, Green Lake. ........--...- +15, 000 Bristol, Newfound Lake....._....... 4,185 
Manns Brook.) ....... sees!) s42c8)_-% 745, 000 Canaan, Tewsb (Pond ae 3, 348 

Dexter; Puflers*Pond ; « 4ocsex2 dee +5, 000 Hillsboro, Island Pond.............. 4,185 

Eagle Lake, Eagle Lake... =...-.c2%-< +75, 000 Keene, Granite Lake.............+.- 1,674 

East Machias, Gardner Lake.....--- a ae ie eel er Janata ee 2, ou 

' poltord Lakes i406. 22 saci eae ,o11 

East Orland, Toddy Pond.........- { 9, 250 Lebanon, Crystal Lake.............- 5, 022 

Ellsworth Falls, Vinan Lake......-- 712,000 Meredith, Waukewan Lake......-.- 1, 674 

Enfield, Cold Stream Lake.........-. 717, 500 Mountainview, Dan Hole Pond...-.. 1, 674 

Farmington, Clear Water Lake...... +7, 500 Warren, State fish commission. ..... * 25, 000 

Port Kent; Mish River... 2. -sceseh $27,500 || New York: 

Franklin, Donnell Pond..........--. po, 000 Arden, Forest ake... ven) orate * 10, 000 

. b ammondsport, Lake Keuka....... 2,000 

Grand Lake, Dobsis Lake-..--...-.-- soo? Long Lake, Ww e A Boaw Pend... cos 1 000 

f loctors Pond 2 ta See ; 
Ee ab ee 64,814 || Nehasane, Big Rock Lake........... 4° 000 

Harrington, Schoodic Pond......... +8, 000 Dake bila sso eee eek 4,000 

Hartland, Great Moose Lake........ 412,500 || Port Jervis, Wood Lake............. +1,970 

Jackman, Lake Wood............... 710, 000 Raquette Lake, Bettner Ponds...... * 5,000 

Kennebago, Kennebago Lake....... 2,000 Bake Kora s3...52s5o sss ee * 5,000 

Kineo, Moosehead Lake. ..........-- _ 42,500 Mohegan’ Lake.=.. 255-3 pa * 5,000 
Moose RAVOlr a ea-ee ees se meae oe $27, 500 Warrensburg, State fish commission. * 25, 000 
vOaCH RAN CT 2-2) men's tepals tele arabe +7, 500 || Vermont: 

Newport Junction, Lake Sebasticook +5, 000 Canaan, Big Averill Lake........... 725 

Nicolin, Nicolin Lake........-...--. +20, 000 Little Averill Lake................ 580 

North Anson, Emden Pond......... +10, 000 Greensboro, Caspian Lake........... 1,000 

North Belgrade, Belgrade Lake..... 712, 500 Hardwick, Nichols Pond..........-.. 1,000 
Messalonskee 1 te Re are 712, 500 Newport, Echo, Lakes a. encees 1,500 

Norway, Virginia Lake.............. 1,600 Seymour Wake. 533.2 2,000 

Otis, Greon Lake: 2... 2.52. 2cie.-sene +66, 219 Orleans, Willoughby Lake.........- 2,756 

Phillips Lake, Phillips Lake........ +12, 000 Roxbury, State tish commission. ...- * 40, 000 

Portage, Portage Lake.............- 715, 000 a 

Princeton, Big Lake......---.-.---- +20, 000 * 531,000 

Readfield, Parker Pond............. +10, 000 Total @2: SoS A eR + 798, 689 

South Paris, Abbott Pond.......... 2,531 177, 635 

South Windham, State fish commis- 

SION. 3. 5 lactivaewvsceasbeuete: Saece *100, 000 


BLACKSPOTTED TROUT. 


Arizona: Colorado—Continued. 

Safford, Fry Canyon Creek.......... 2,000 Breckenridge, Upper Blue Lake..... 3, 000 
Marijilda Creek. . 2222.38.02 5.8. 2,000 Buena Vista, Cottonwood Lake..... 4, 000 
Colorado: ; imroenke Wakes oo 2-2. aoe 3,000 
Almont, Spring Creek............... 10, 000 Middle Cottonwood Creek......... 8, 000 
Antero, Antero Lake................ 25, 000 Buffalo, Buffalo Creek............... 25, 000 
South Platte River................ 15, 000 Goose Creckseeien as ee 4,000 
Aspen, Brush Creek...............-. 2,000 Carbondale, Roaring Fork River.... 22, 500 
Colfaxaakese = os cease ccueccneue 2,000 Castles, Frying Pan River........... 5, 000 

Conumdrum Creek................ 3,000 Cather Springs, Little Faountain 
ost Man Creek. ceacsneecs accce 2,000 Creche eee eens Se ocecee ees 3, 000 
Maroon’ Creek. ust. ae neeeaeee 3, 000 Cebolla, Gunnison River............ 50, 000 
Roaring Fork Creek............... 3, 000 Chromo, Big Navajo River.......... 17,000 
Austin, Beaverdam Lake...........- 3, 000 Little Navajo River............... 7, 000 
Host lake? 035. sheesh Jee ee 3,000 Cimarron, Big Cimarron River....-. 5, 000 
Voungs Creekect.. cos. meet Pee 2,000 Big Rad Creeks. vibiacih ae Ge oe 5, 000 
Avon, Lake Creek, East and West CimarronjRiver silt. sees S 8, 000 
NODES). Petula ee Sab yas fe ees 12,000 Dry Creek, East and West Forks.. 5, 000 
Purquoisewbakes2:sscic22 oesshees: 15, 000 iorsefly Creek. -... ose eee 5, 000 
Baldwin, Castle Creek............... 5, 000 Little Cimarron River............- 2,000 
IMT Cregicte See es Ls cee ale 10, 000 inittle Red Creeks. oe aes eee 5, 000 
MDI Creeks He ae eS 10, 000 Lower Cimarron River...........- 3, 000 
IPassiGrenko 20. 55s ee. Deck ae 5, 000 Roubideau\Creek.c- 3.00522. cece cee 5, 000 
‘Basalt, Kellysilake, ¢: 2823522. sco 5, 000 Spring Creek: 2. 0-245 @eaeuescues 4, 000 
Bearcreek, Bear Creek............... 5, 000 Coke Ovens, West Dolores River.... 5, 000 


2 Lost in transit, 33,000 fry; 16,530 fingerlings. 
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Disposition. 


Colorado—Continued. 
Colorado Springs, Broadmoor Lake . 
Como, Sacramento Creek............ 
Tarryall Creek, North Fork._.._.. 
Twelve Mile Creek................ 
Cotopaxi, Cottonwood Creek........ 
Creede, Rio Grande River........... 
Crested Bluff, Anthracite Creek 
Brush C: 


Washington Gulch Creek 
Cripple Creek, Gillett Lake 
Debeque, Big Creek 

Bull Creek 


Del Norte, Elk Creek 
Penver, Bear’ Creek 22) 22 oss sce 
Dillon, Boulder Creek 

Cow Creek 


Durango, Canyon Creek............. 
Cascade Creek 


Hermosa Creek.... 
Junction Creek. . 
La Plata River.. 
Lightner Creek 
ime Crepk oe 7 oF A a Le 
Los Pinos Creek, South Fork...... 
NeedieiCresk:. <<... 229s ceeetee 
Edwards, Squaw Creek...........-- 
Eldora, Boulder Creek......_....... 
Florence, South Hardscrabble Creek. 
Fort Collins, Bennett Creek.......-. 
Joe Wright Creek................. 
Little South Poudre River. ._....- 
Melntyre Creek)... ..2.d28a. 82205 
Poudre River, North Fork........ 
micepiCreek. 23522. Spe eevee: 
BOTA MORO orien smss annie ee See 
Fraser, Corona Lakes................ 
ianchi@reeks sy. Pe bes eho 5 oo 
Frisco, Meadow Creek............... 
North Ten Mile Creek. ............ 
Geor; eee Clear Creek, South 
OTK Si poo se een aoe eee see 


Glenwood Springs, Grizzly Creek. ... 
Granby, Bowen Creek.............. 
Fern Lake Sia ate Bee bis Re aaa. 
ASEM TCG 2 ste eo cw atoen Le see 
BraseriRiver..2...-...2 


Grand River, North Fork 
Indian Creek. ... 
Stillwater Creek. . . 
Strawberry Creek................. 
Supply, Creek... .2-k eset seni ec 
WWitlow Creek. oc. 2: abeos scent 
Grand Junction, Blue Creek......... 
Granite, Clear Creek.......... 22.2.2. 
Pind Crepe et 7 Meee oie a 
rant, ope oo Yoana ig aE 
ypsum, Gypsum Creek..... dio ery 
Hartsel, High Creek... -neaees eee ae 
Hierro, North Beaver Creek......... 
HUN Creeks esas ene eset aaa ae 


Number. 
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Disposition. 


Colorado—Continued. 


Hotchkiss, Clear Fork Creek.....-... 
Crystal Cisek CU PO 
Leroux Creek... 
Smith Fork Creek...-... 

Idaho Springs, Bear Creek..-....... 
Mall Hnver ssa teen mes cee tenoaeetes 
Wance Croelest 23232252 sagseace ene 

Lake George, South Platte River, 
Howth Work 7 ne as cemeccas eee 

La Veta, Cuchara Creek.........-..- 

Leadville, Frying Pan River and 
AVIPHUAMIES Ses satettisescceaseeees 

Mancos, West Mancos Creek.......- 

Midland, Lashbaugh Lakes......... 

Monte Vista, Alamosa Creek........ 
Conejos River. 7.220022 -c-eses-sen5 
Rock Creek, South Fork.........-. 

New Castle, Fawn Creek...........- 
Injpple Creeks: ie sese 5. scceesass aks 
West Miller Creek................. 

Newett, Teeter’s ponds............. 

North Cheyenne, Cheyenne Creek, 
North Work. .ss025 -se..-esasaecn es 


San Juan River, East Fork....... 
San Juan River, West Fork....... 
Pando, Eagle River....-..-........- 
Paonia, East Muddy Creek.......... 
Henderson Creek. .... 
Waroux Credks eesiatscse sce cc camecte 
Terror Creeks i 5282s. dese. ste aee 
Parkdale, Arkansas River........... 
Parshall, Grand River, South Fork. 
Pitkin, Boulder Lake.”.............. 
Chaney Waker 5s ese ee 
bampshire Wakes 2 o2! 27-5226 cen. 
OuartziCreck ys an ete 
Placerville, Naturita Creek.......... 
Ridgeway, Big Cimarron Creek..... 
Cow Creek 


Uncompahgre River.............. 
Rifle, Beaver Creek..........-..-..- 
Hast Divide Creek... ..-....-2-... 
West Divide Creek......... Bl aetse: 
Rosemont, East Beaver Creek....... 
Ruedi, Huedi Creek. = 22) eu ee 
Sinith) Cragie! o-t te nw cen ee 
Saderland, Gould Creek............. 
Salida, Bear Creek* =... 50 =: 
Sapinero, Curucanti Creek.......... 
Qap Creeks 2S ee ecpe ese nen 
West Wik’ Creek. tiie. 22s asee mace 
Shawnee, Deer Creek................ 
Silverton, South Mineral Creek...... 
Somerset, Anthracite Creek 
West Muddy Creek............... 
South Fork, Alder Creek............ 
Boar Ore. ee 


Hmbargo' Creek: =< sas eres aero 
Rio Grande, South Fork.......... 
Willow Creeks ie) cee tere er 


eee ee ee 


Mad Creek, North Fork........... 

Slater Crebkseee se ee coe see os ee 
Stoner Creek, Stoner Creek.........- 
Sulphur Springs, Corral Creek. - 

WAIL WAC ISOS Bence ant ae eane 
Sunset, Four Mile Creek............ 


Number. 


Now wh ord th 


at rat tal tal ae ete 


ort 
ws 


SSSSSSSSSSSSSSSSSSSSSE223 S2SSSSSSS3 SE 8285 


mm OOOO WNW RD ODwW OO 


wwe err 


— 


i) 


OW WOE CIENT DOONAN AN NN NWNWRWWWOSMOMOoUNSW 


De RES aa a kl a al ie i i ale eS ea at ata iat at ee aati il et el ate eel et a et ey 


9 et 


_ 


_ 
a 
So 
=) 


bo 


S2S2SSS228SSSSS22S5 


S Re erwwoaen 
3 88 


i  ) 
oa 
i=) 
Oo 


Bo ree 
823882 


. 


34 DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Distribution of fish and eggs, fiscal year 1917—Continued. 
BLACKSPOTTED TROUT—Continued. 


Disposition. Number. | Disposition. 
Colorado—Continued. Montana—Continued. 
Thomasville, Engelbrecht Lake. -.- 60, 000 Livingston, Ferry Creek.........-.-- 
Troublesome, East Troublesome Mleshimany Creeks cer aceercs secre 
@reckieatae es sess ene ae se mopar 6, 000 Strickland: Creek 22-5. - <5. 4-2-4 
West Troublesome Creek 7,500 Upper Mission Creek.........----- 
Vasquez, Fraser River 7,500 est Boulder River....--.-. z 
Vasquez Creek 6, 000 Yellowstone River ceeas.-.-2-h eos 
Victor, Victor Lake. --.---.--..-...- 10, 000 Missoula, Bitter Root River, branch 
Walden) jUte Crecke se enon. - ae 10, 000 C0) GN Paar en SoS cere ha uh Re SE 
Walsenburg, Huerfano River...-..... 10, 000 Blanchard (Creeks seeseeeeee ee te 
Ward, Middle St. Vrain River.....- 3, 000 Camas'Crecks¢=22eseermtecsccctcse 
Webster, South Platte River........ 20, 000 Cottonwood Creck:t22s2 esr eeet acne 
Westcliffe, Bear Lake.........--..-- 4,000 Grant Creeke 2! of sh eee eee oe 
Grape Creek 3. <ogecemnaamnieners oe 10, 000 Jobnson’Creeks 2 o-ee a eepee eee 
North Colony Creek....-.--------- 4,000 To Lo Credios = 25. Sane cee eee 
South Colony Creek.........------ 4,000 Mill Creeks? soot et ss ec ace eee 
‘Wheeler, West Ten Mile Creek... -.-- 3, 000 Miller Creeks 2322 i226 22 4 eee 
Wray, Republican River.-.....--.--- 5, 000 Rock Creeks 25.5552 )58 02 soso once 
Youman, Big Blue Creek..........--. 5, 000 Twin Creeks (sec seheccesceesaeiaae 
Michigan: Moccasin, Porter Creek.......----..- 
Detroit, Applicant ..........----.--- *20, 000 Moore, Fessell’s pond..-.-.----------- 
aaa Tawas, Silver Creek.....--.--.- +5, 000 oak wee a aaa C3 
ontana: ossfork Creek. - .-- Seana Ceo: ae 
Anaconda, Cable Creek.....--.---.-- +4, 000 Pony, North Willow Creek.....-..-- 
eters ee Be a eye ehecieys by a Sead Creek tee eee gens 
eBpiCreck...- cease. saeeoaeeemeer f QUE UAK Ol cee cecee ne cee oe sae sas 
Ditchminn Créeks 200.32 So -cs5se +4, 000 Pray, Mill Creek, North Fork. -..-.- 
Pe Tap Creek. cee ce seee ne Te ee sae ree, pase Rork:ts. = hoa. 
OStODCreO kK cecceeac haces een i Taw Derry Creeks io --csc senna 
La Marsh Creek. .......----------- 76, 000 Roundup, Flatwillow Creek......... 
ee ea pen cceeanesase ot ie hie Willow Greek. °----- 5.0.0.2 coatauas 
TOQ”~-------- 2-22-22 = see eeee , Sheridan, Indian Creek..........-.-. 
Seymour. Creek <-o oe se eco ne +6, 000 ay ae Sal Seal Si akrmer > | 
State fish commission. .-....------ *400, 000 Wisconsin Creek. .......-.-------- 
Warm Springs Creek ......------. 6, 000 Shonkin, Shonkin Creek..........-- 
Willow Creek....- -.... --------- 14, 000 Stevensville, Bass Creek...........-- 
Billings, Blue Creek....... .-------- +6, 000 IE Crash ee een Ce 
Bozeman, Dry Creek.. -....-------- 74, 000 South Burnt Fork Creek.......--- 
Spring Creek........-.------------ T4, 000 Spring(Creek tess = a7--ee-seeer sae 
Butte licant. ...----.-=----++--- *200, 000 Sijpdrine (Cedar Crock... wean 
Carbella, Lower Rock Creek........- +4, 000 5 Peck Ac ¥en ae 
Minion Creeks. ftnepe te --nrenes 74, 000 De Cee a gaa eae 
Choteau, Teton River. .....-.------ 412,000 Teh Cragin weld ae ee 
Clyde Park, Bang Tail Creek.....-..- +4, 000 lat Check. 2. sae) ean oe 
Canyon Creek. ©.............------ 1s 0004 es “oanguekaens Nilo Giroele jes Jn 
OOM Oech Uo Aaa eee Sess ase +4, 000 Thins tan! Creek seen wana: een 
IMISSTONUC@ TECK been see tee ee ne +6, 000 Tost Guibl/Gresk. <5. wees 
Rock Creek........--------------- 74, 000 Oregon! Gulch Greck. mee. eee 
Corwin Springs, Big Creek........-- +6, 000 OnarinOrain. cc: 
Gastioiakesestee nse ones reese 16, (O00 | Rem tessa nia eae Cn ee ae 
Cedar Creek. 1G ,000H arene eres err aa aie 
Gatler Wakes sc ceneae ! +4, 000 HT Se tates teak ica alot 1 “= 
Malloys Crddiens vee lceec tenes +4, 000 Sweet Barrel Creckoseneeeee== 
Randal bakece.. se s.ccte aseecia- © 1h 000 pe ne myer we eeceeeeeseee 
i WORee scree Coe rineaeee ace 1 CUE SOR COPTIC IS 
PMmtsde ote ers eae ee 13 000 || ‘Twodot, Big Eli Creeie. 22222121720) 
Dillon, Hoffman Creek.......-.----- 4,000 yas Coal Creek. ...-.------------ 
Emigrant, Dam Creek.......------- 4, 000 Crandall Creek.........-.--------- 
arm bert Greeks... eee 4, 000 Daisy Dean Creek..-..------------ 
Sno Crack ee oe ene 4,000 |) Elk Creek 2 North Fork.......-.--- 
Six Milo Greek. 2... cccccccenns +6, 000 Flathead Creek, South Fork..... 
Forest Grove, Flatwillow Creek, Flathead Creek, West Fork....... 
NSE AIGH = Sereno en 2:00 | hewn derscate auciay Greets. c- <0. ae 
MOGI s ee ite Soccer sasceas AS COD H| lin tue ieee ease ceed enc eter eenole erie la ae ae 
MoCartiey Grocknersese. ee Pees I 000 | North Horse Creek...--....------- 
Tyler Creek, Spring Branch.....-- 4, 000 Porcupine Creek.....------------- 
Tyler Creek, West Fork.......-.-- 74,000 |) Potter Creek...-.... .-..--------- 
Gardner, Gardner River....--..----- 76, 000 |) Shields River, South Fork...-.--. 
Yellowstone River.......--------- +6, 000 || Smith Creek... ... woe ortreecsceceee 
Grannis Siding, Lower Shields River +6, 000 Upper Flathead River. .....--..-. 
Helena, Prickly Pear Creek.......-- 716,000 Upper Horse Creek..........------ 
Hobson, Antelope Creek.....--...-.-- +8, 000 || New Mexico: ‘ 
Judith Gap, Judith River, Ross Fork 78, 000 Buckman, Pajarito River.........- 
Lewistown, Cottonwood éreek...... +4, 000 Rito de los Frijoles........------- 
MeMillan’s' ponds: 2.2. -.2----+2--- +4, 000 Capitan, Rio Ruideso......-..------ 
Libby; Pipe Creek: oe eo oe +8, 000 |) Carlsbad, Carlsbad Creek.......-..-- 
Quartz) Creeks. * eee onan aneaae +8, 000 @hama, Brazos Rivers see-.-aseseer 
Livingston, Bloom Lake. +4, 000 Ganones'Creekei S22 aeesnres- seers 
Brisbin Creek........-- +2, 000 Chama River: s2252 222 ah. 2o3-- ses 
Cokedale'Greek..- 222... 22: ne +4, 000 Chavez Creek. ......-------------- 
Elbow Creek... .2--c2secre= soe +4, 000 Nutrias River.......- ate bale eieeeretats 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


BLACKSPOTTED TROUT—Continued. 


35 


Disposition. 


New Mexico—Continued. 
Cloudcroft, Water Canyon Creek.... 
Dexter, Pecos River. ...4.--..:..-.: 
Florida Statioa, Hadley Creek... ... 
Glorietta, Bear Creek. ........- 2.222 
MEGWEOTOO acts. Soon anes =< ees 


Holy Ghost Creek. ....-.....0:<4%- 
* GLE 0) 1-1 i 


Grants, Laguna Redonda.........-. 
Laguna, Water Canyon Creek....... 
Las Vegas, Falls Creek.............- 
iota Greek gaccb.o55 te ecneee 
Pecos River... 
Rio de la Casa 
Rio Gallinas. ..2.2eeiee ern ezces 
Mecolote: Creek= ste eoeen | vii. 
Mountainair, Tajique Canyon Creek 
Raton, Palo Blanco Creek........... 
Schwachheim Creek............... 
Seiehstrom Creek. -- 2. .222.02--.- 
Wallin Croeks oleae. osc accccns 


Wrigelsworth Creek............... 
Roberia, Pecos River...............- 
Santa Fe, Capulin River............ 

Nat bemiver = s..ueiascenrest ne: sa 


mesuque Riversst41 3626.1 .iuicl.. 
Taiban, Taiban Creek............... 
Taos Junction, Rio Pueblo.......... 
PLBOS Creeks voce Geers ek 2 hay Se 
Tres Piedras, Rio Vallecitos......... 
Ute Park, Beaver Creek............. 
CimarrontRiver: sie 2004 
idurricaine Creeks... -s<02- hence 
18% fo cl 24 (2s pl ge 


West Agua Fria Creek............ 
Wagonmound, Tyson Springs Creek. 
New York: New York, Aquarium.... 
Oregon: 
Bonneville, State fish commission. . . 
Rogue River, Rogue River.......... 
South Dakota: 
Big Bend, Minnelusa Creek......... 
prairie Creek... este aa. ie! 
Englewood, Englewood Creek... .... 
PIC recke er sees coc tc eta 
Hill City, Barthold Pond........... 
ieee @regiss--. 2242 .--\..--. 52 
Hot Springs, Cascade Creek. ........ 
Tron Creek, tron Creek.............. 
Lead, Spearfish Creek, Upper....... 
Whitewood Creek.........25....-. 
Mystic, Tunnell Creek............... 
Pactola, Bogus Jim Creek........... 
ANE) ere eee SOS VE Sie es eee 
MonesHOUG ets ees Mes anmect bebe 
[ROW CD WARK Cs .2 sesso joe. eee e 


Rapid City, Box Elder Creek....... 
Canyon iLakes::3) 2298.) eds 
City Spring Creeks. tees et ek youn. 
Cleghorn Spring Creek............ 
Hiatey Lake: «:/2.xsees eases 
EalissP ond . ssc) sumer ELE Sees. 
Indian School Lake..... 3 
aime Creek. -..-25. 
Rapid Creek. ... 
Spayde Pond........... 
Boring Creeks. -- 22-2 2-8-0 ese 


Number. 
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Disposition. 


South Dakota—Continued. 

Rochford, Little Rapid Creek....... 

Savoy, Spearfish River.-............ 
State fish commission............. 

Spearfish, Crow Creek...........-.-. 
Hecles Creek: s57-3. coset ee 
Higgins Gulch Creek.............. 
indley: Creek-=c--. asec. bee eee 
Schmidi/s lakes i... 5.2.1. oe 
Smith Spring Branch............. 
Speanfish/Creek! - «3.22 0¢ 5. Bese bee 
Spearfish Creek, branches of....... 
HpnrinpCresk-. 555. .eeod - seeeeeee 
iWiatereress' Creek. . <2 4... 82282 
Willow (Creek. 2-. .-<5saccucceees 

Sturgis, Bear Butte Creek........_.. 

Utah: Murray, State fish commission... 
Washington: 

Aberdeen, Charley Creek............ 
Chenoise\Creeky. 50. anode ane 
HTRARAV ER. econ sate oo cote et ce ccue 
SHOGUIaMEGRIVOE: Sogo. else ses came 
Humptulips River2$-0222522 21.2 
Midian) Creplscs et sce jute te eneee 


WiyMOoGbee RiIVer-c0 on ceces coerce 
Asotin, Asotin Creek: 20 055. sse.cee 
Chelan, Antilon Lake............... 
Cleelum; Applicant .)..5 ften-e tee ee 
Welso, Clank Creeka—...2e sees eee 

Ciel Creek.3.4. 45 SA 
Northport, Deep Creek:.....:......- 

Little Sheep Creek........=--=.s..-- 

Onion Greeks eee cost aera 

Sheep) Creekss fa eeeeee ae ee 
Port Angeles, State fish commission. 
Snoqualmie, Applicant.............. 
Stevenson, Lake Toketa............. 

Nocenalbake ss s0- eee eee 
Tacoma, Canada Creek.............- 

Chambers Creek................... 

Cnhenis: Creeks. sso. 3 26 took oe 

Clear Creek: 22355) 35ttesobone cee 

Walls Creeks ence acne. ce eee eae 

Golden Lake.... 

Hylebos Creek 

Lake Ethel... 


Ranger Creeks 2355050 ee a 
Rushing Water Creek........-.... 
Skukewush Creek................- 


Vancouver, Bért Creek.............. 
Ip Creekes: cues nee sete Ske zee 
@otlar Creekveusjeut ott. Messi 


Washgual River, North Fork...... 
Walla Walla, State fish commission. 
Wyoming: 
Bonneville, Big Horn River......... 
Clearmont, Crazy Woman Creek, 
Middle: Bork. neces eee aoe 
Mabel Bake o.2....a86: ej iae eee cee 
Magdalene Lake...-............2.. 
Midd: Creeks. cso eee nee 
Paradise, Dake:...cgeae uo see sss os 
igor Lake. joceceeeee eee 
Cody, Anderson Creek...-.......... 
iMleanor, Creek: Leese sane ees sons 
Shoshone River, North Fork...... 
Shoshone River, South Fork...... 
Sunlight Creek............- Fie 
WioodtRiver-2-=)-2-2.. wie 
Cow Creek, Cow Creek.............. 
Encampment, Encampment Creek, 
South Works sve cceee co caene sees 


Number. 


+6,000 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


BLACKSPOTTED TROUT—Continued. 


Disposition. 


Wyoming—Continued. 

ack Creek, Jack Creek..........---- 
Laramie, State fish commission. - - - - 
Manderson, Nowood River....-.-.-- 
State fish commission. ........-..-- 
Newcastle, M. W. Ranch Lake...... 
Pass Creek, Pass Creeks etiosssces= 
Powell, Chain of Lakes......-.------ 
Mirror Dake: toa. 2. passdarnteee ne 
Rock Creek, Rock Creek.........-.- 
Rock River, Sand Lake........-.-.- 
Saratoga, North Platte River.......- 
Sheridan, Jackson Creek...-.....-..- 
Rgikco GBNaVE us. asshole 
Rapid Creek. oct} snloaciseos ees 


Number. 


Disposition. 


Spring Creek, Spring Creek and 
tributaries aes ios e355 222 
Yellowstone, Bridge Creek........-.- 
iBufialo Creekisusssss2css2c eee ee 


Number. 


ue 


LOCH LEVEN TROUT. 


South Dakota: 


South Dakota—Continued. 


Belle Fourche, Orman Reservoir... . 25, 835 Deadwood, City Park Lake......... 25 
LAKE TROUT. =< 
Colorado: Michigan—Continued. 
Leadville, Twin Lakes.......------- 40, 000 Point Abbaye, Keweenaw Bay ...-. +100, 000 
Montrose, Tripler Lake......-...---- 10, 000 Presque Isle, Lake Superior......-... 565, 000 
Tilinois: Chicago, Applicant......-.---- *2, 000 St. Ignace, Lake Michi,an.........- 157,500 
Iowa: Spirit Lake, State fish commis- St. Joseph, Lake Michigan.......... 7429, 000 
SIGH Ero see Getic hee oeinon ae ee eee eee *100, 000 Sault Ste. Marie, State fish commis- 
aine: SION. (52) Ree a eeporinn aa ee eee #8, 640, 000 
Greenville Junction, State fish com- Scarecrow Island, Lake Huron...... 1, 022, 000 
SIONS ose Seo eee as ee caeeee eee *100, 000 Sidnaw, Hauger Lake........---..-- 8, 
Winthrop, State fish commission. - - *100, 000 Skillagallee Reef, Lake Michigan.... +931, 000 
Massachusetts: Tobens Harbor, Lake Superior... .-. , 900 
GhesterBigsP ond oe .ee ee nin- a eee 2,500 Todds Harbor, Lake Superior. --.--- 600, 000 
eesiGooselb ond? 2-2 «co aeeer eee 2,500 Traverse Island, Keweenaw Bay...-. +100, 000 
Grecuwaier Pond: .2.- 44 -daee es 2, a Washington Harbor, Lake Superior. ae 000 
Laurel Lake....------------------ ) : - 492, 000 
SSeS Te (ald al aie EPO ROSS *4 2/500 Wrights Island, Lake Superior... ... { 480; 000 
Stockbridge Lake..-......--.--.--- 2,500 || Minnesota: ; 
abies: Burlington Point, Lake Superior... . +550, 000 
Big Rock Reef, Lake Michigan... -.- iby 148, 000 Duluth, Lake Superior...........--- 100, 000 
Charlevoix, Lake Michigan.......--- 1, 148, 000 Encampment Island, Lake Superior. +500, 000 
Charlevoir Reef, Lake Michigan....| 71,148,000 French River, Lake Superior.......- Thy S00 
Covington, Worm Lake......------- 6, 000 Grand Portage, Lake Superior. ....- 802, 500 
Crystal Falls, Berg’s pond +6, 000 Knife River, Lake Superior...-....-- +500, 000 
Detour, Lake Huron.......---.----- 380, 000 Pillinger, Shamneau Lake. .-.. 10, 000 
Escanaba, Lake Michigan........--. +105, 000 St. Paul, State fish commission -| *3,300, 000 
Fishermens Home, Lake Superior... .-} ery ie Stewart HIVet, Lake yee RISER ibaa sid 
Fish Island, ake Superior........-. 4564,000 || Sucker River, Lake Superior........ { 4987 000 
Fishermens Island, Lake Michigan..| +2, 296, 000 Susie Island, Lake Superior.......-. $627,500 
Gaylord, Brink ake . So2iu-seecidsec +6, 000 |} Montana: 
Gull Island Reef, Lake Huron.....-.. 1,024, 000 Whitefish, Beaver Lake....-...-..-- 16, 500 
Horseshoe Reef, Lake Michigan. .... 71, 095, 000 Wihitelish Wake... <-cscn~ssecee= 21,000 
Iron: River, lronibakess:. 2: 3232-24 - +6, 000 || New Hampshire: 
Pickereli bakes: Aen: Sas asgecs ee +9, 000 Bradford, Gong Pond; ........2022 4.326 4,000 
BGNSeteRAke <i oc .clae cee eo ee eRe 412, 000 Massassecum Lake.........-.-..-- 4, 000 
Isle Royal, Lake Superior. --...----- 480, 000 Bristol, Newfound Lake.........--- 10, 000 
King Lake Siding, Big King Lake -- 6, 000 Fitzwilliam, Laurel Lake........... 4, 000 
ittie dane Wakely. ace .sase 6, 000 Lebanon, Cole Pond .........-.--\22-¢ 9, 600 
Long Point, Lake Superior. ...-.--.-- 960, 000 Crystalliake--- ea -e-cseaeaseeee 1,500 
McCargoes Cove, Lake Superior... -- +200, 000 (Pike, Lake Tarleton. «.- <2... 205 2, 413 
Manistee, Lake Michigan........-..-- 432,000 || New York: 
Manistique, Lake Michigan.......-- 283, 500 Albany, State fish commission. -.--. *3, 000, 000 
Marquette, Lake Superior. ......---. 490, 000 Allan Otty Shoal, Lake Ontario. .-... +337, 500 
Munising, Lake Superior. ....--.----- 250, 000 Au Sable Forks, Crystal Lake. .-..-- 9, 000 
Nine Mile Point, Lake Michigan....} 1,094, 000 Raylor Ponds) <2 Bese aeaeed 6, 000 
Northpoint Reef, Lake Huron.....- +872, 000 Bear Point, Lake Ontario. .......-..- +209, 600 
Olid ~athead Reef, Lake Michigan...} +1, 094, 000 Caledonia, State fish commission....| *2, 490,000 
Piney River, Keweenaw Bay...-.-- +300, 000 Charity Shoals, Lake Ontario. ....-. 71, 021, 000 


a Lost in transit, 1,000 fry; 14,500 fingerlings. 
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Disposition. Number. Disposition. Number. 
New York—Continued. Vermont: 
Dutch Point, Lake Ontario.....-..-. 368, 000 Barton, Crystal Lake. ..........---- 3, 750 
Fox Island, Lake Ontario. .......--- 697, 500 Bennington, State fish commission. . *100, 000 
Grenadier Island, Lake Ontario-..-. 1, 642, 450 Canaan, Big Averill Lake. ......--.-- 1, 825 
Hammondsport, Lake Keuka...--.- +10, 000 Greensboro, Caspian Lake.....-..-.- 1,470 
Interlaken, Cayuga Lake.-.......-.--. +10, 000 Hardwick, Nichol’s pond. ....-.---- 1,600 
Lake George, Lake George... -....---- 715, 000 Holden, Lake Dunmore.......------ 2,500 
Lake Placid, Lake Placid....--..-..- +20, 000 Middlébury, Lake Dunmore..-..--- 6, 000 
Long Lake West, Loon Pond.....-- ee un Sree, LDNE Fone ee eee 3,900 
p 0 ioughby bake 2. 5.5525..-.saue 4,000 
Northville, Sacondaga Lake......... { 1,600 Roxbury, State fish commission..... *1, 400, 000 
Pigeon Island, Lake Ontario........ +100,000 || Washington: Tonasket Applicant .. -- *200, 000 
Point Peninsula, Lake Ontario...-.-- +638, 500 || Wisconsin: 
Port Henry, Clear Pond............- +6, 000 Bayfield, State fish commission.....| *3, 000,000 
Port Jervis, Cahoozie Lake.-.....--.- +9, 000 Delta, Spring Lake..... CEASE aE +10, 000 
Raquette Lake, Lake Sagamore. .... *50, 000 Donaldson, Black Oak Lake....-.-.-. 10,000 
Redwood, Millsite Lake...........-.- +15, 000 Gordon, Eau Claire Lakes.....-..-.- +10, 000 
Riverside, Paradox Lake.......-.--- +10, 000 Madison, State fish commission. - --- *4, 000, 000 
Schroontlake.-o a ccete rk 12592 ot +10, 000 State fish commission.-.......----- *6, 000, 000 
Saranac Lake, Pine Pond........... 715, 000 Pelican, Pelican Lake..............- 8, 000 
Skaneateles Junction, Skaneateles Pembine, Boulder Lake............. +9, 000 
TAT) ee Reet a +36, 000 ColdwaterPakes<o. . sege Fp stee +9, 000 
Stony Point, Lake Ontario.......... +630, 250 md quist Lakes... sss... - 2 secs +9, 000 
Tibbetts Point, Lake Ontario....... $491, 355 Round Lake. .......- ae oeeeee +9, 000 
Ohio: Port Wing, Lake Superior. - ......-- +2, 200, 000 
Grafton, Quarry Pond...........-.- +3, 000 ||, Wyoming: & ; 
Isle of St. George, Lake Erie. ....... +490, 000 Clearmont, Paradise Lake........... 1,000 
Marblehead, Lake Erie.............- +500, 000 Lander, Atlantic Lake. .......-..... 2,500 
Put in Bay, State fish commission. . *600, 000 OWS ake wses 32 cece ro see ee int sy 2,500 
Oregon: Bonneville, State fish com- Poposiaiiaket -.- <2 sospeeamce eee 2,500 
MUISSION oe. temas aaesinjncs eos 22 *1, 000, 000 Pyramid Wakez2s.5 oso... ccs 2, 500 
Pennsylvania: Sandy bakes: Josttcs- foe esc ac oc 2, 500 
Bellefonte, State fish commission -.. *500, 000 Laramie, State fish commission. . ... *100, 000 
Pleasant Mount, State fish commis- Riverton, Brooks Lake............-- 2,500 
SIOUE Sees ca adgess sacecs 355! *500, 000 Sheridan, State fish commission... .- +100, 000 
South Dakota: SS 
Bellefourche, Ormande Reservoir. - - 13,500 #35, 332, 000 
Rapid City, Boegel’s pond........-- 750 SET i cep a nib epi Pata ge: at $33, 395, 155 
lectric Light Pond............-.- 1,500 3, 699, 158 
Thompson’s pond........-.-.-.... 750 
BROOK TROUT. 
Alaska: Juneau, Salmon Creek Lake. . #150, 000 || Colorado—Continued 
Arizona: Cimarron, Big Cimarron River....-- 31, 000 
Globe, Reynolds Creek.........-...- 4,000 WaAkGUNOy fase see. oc oscar ne anne 10, 000 
Mempe;“BOnto Creek oe ser oe < =o = ain 4,000 WO SIO Ge sas Sasoccaorcere atmete 8, 000 
California: SilyerUDipniakOys-see sce dase cee 12, 000 
Baird. Salt Creek... o mc Sf <as= sea 5,000 Cliff, South Platte River.........--.. 66, 000 
Sacramento River, branch of....-. 5,000 Colona, Buckhorn Lake...-..-.-..-- 1,000 
Colton, Fox Creek. o.0 -cu.-ae- een 1,000 igh marksakOns \2 22 sn cece a eoe 2,000 
Wox Wake tlk. thoes ces e eee oto eet 1,000 Onion Creek Lakes....-...-...-.-- 2,000 
E1 Monte, Win Mor Pond........--. 1,000 Sink Hole lake. -: 3202-2. eee 1,000 
Hancock, Squaw Creek. -....-...-.- 5,000 hie Camm pMuake ees asco same 1,000 
Hickman, Riverview Lake..-.......- 1,000 Colorado Springs, Fountain Creek... 25, 000 
Lancaster, McIntosh’s pond......-.. 1,000 Ibanpridee Ponds: \ 2 eas. seo 25, 000 
Point Reyes Station, Lime Gulch Creede, Red Mountain Creek. ..-.-..-- 10, 000 
Creeks Ate. 2 tomes sci aeite ree oe *25, 000 iG GEaBuo iver as seen cases 15,000 
Rosamond, Graves’s pond ....-..--- 1,000 Shallow Creeks2) ssits22 sae: 10, 000 
Truckee, Martis Creek........--.--.- 2,000 Sunnyside Creek ......--..-------- 10, 000 
Prosser Creek. =) ssn <seniene es eee 7,000 rout Creek. 228 sss 55 2285 ssc 10,000 
Colorado: Cripple Creek, Gehm’s pond. ......- 3,000 
Antero, Antero Lake...........-.-.. 6, 000 Crossons, Crossons Nursing Pond.... 500 
Aspen, Express Creek........-.-- 9,000 Curting Un6ya ake oes 9, 000 
Austin, Twin Lakes.... 15,000 Delta, Current Creek. .- 10,000 
Bailey, Deer Creek....-..-:.-.- 2 1,500 Dirty George Creek. - A 4,000 
South Platte River....-.-.-.---.-- 84, 000 Happy Hollow Creek s 18, 000 
Basalt, Cattle Creek .....-...2.52..- 15,000 Surface Creek.......-.- See 15, 000 
Biglow, Last Chance Creek...-..--.- 12, 000 Youngs Creekr: 35602. eee sine 40, 000 
North Frying Pan River.-......... 15, 000 Denver, Bear Creek. .-.--...-..-..-- 20, 000 
Boulder, Boulder Creek.......-...-- 18,000 Covert/sipondeeeees. teeter sce 800 
Bowie, Hubbard Creek.............- 10, 000 indian: Greeke= ssa econ. oe Biceps nee 5, 000 
Buena Vista, Days Lake..-......-.. 6, 000 Dillon, Slate Creek..........-.-...-- 10, 000 
Canon City, Beaver Creek........... 15, 000 Divide, Loshbaugh’s pond.......... 6, 000 


2 Lost in transit, 25,000 fry; 1,565 fingerlings. 
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Disposition. Number. Disposition. Number. 
Colorado—Continued.. Colorado—Continued. 
Durango, Florida River........----- 10, 000 Ridgway, Dallas Creek... 15, 000 
Eagle, Brush Creek............----- 36, 000 Rifle, Rifle Creek...... 15, 000 
dors, Boulder Creek, North Fork. . 20, 000 Ruedi, Freeman Creek 2, 500 
Wake Hldora.joss-cep-ne ene r= 9,000 Frying Pan River.. 30, 000 
Fraser, Corona Lakes....-....-.--.-- 20, 000 Rocy Fork Creek 5, 000 
Glenwood Springs, Grizzly Creek.... _ 24,000 Salida, Pass Creek.. 51, 000 
No Name Creek...----.....------- 10, 000 Roncha Creeks ous ei sel. 9, 000 
Granby, Baker Creek.......-------- 10, 000 South Arkansas River-.........-.- 25, 000 
Grand Rivet: sccesceassantese nee 15, 000 Sapinero, Gunnison River-.......... 20, 000 
Granite, Clear Creek.......-...-.---. 100, 000 Sellar, Sellar Lake-_--.-..-..-.-.---- 5, 000 
Grant, Blue River. 2.2.0002 2252.2. 2, 500 Shawnee, Deer Creek..........------ 22, 000 
Greenland, Alice Reservoir.....-.--- 6, 000 Shoshone, No Name Creek....------ 6, 000 
Green Mountain Falls, Catamount Silverton, Molas Creek...-....-.-..- 5, 000 
Creek: sen tees hs oe UP 9,000 South Mineral Creek..........-.-- 5, 000 
Hillside, Road Pond....--......---- 2,000 Sloss, Frying Pan River...........-. 10, 000 
Hill Siding, North Boulder Creek. - - 80, 000 South Platte, South Platte River, 
Hotchkiss, Crystal Creek......------ 5,000 South Work... . see canoe seat 9,000 
Smith Fork Creek.-..i2.....--2--- 5, 000 Thomasville, Eagle Lake..........-- ‘ 2,500 
Tdaho Springs, Lake Edith........-. 36, 000 Engelbrecht Lakes. ........------- 230, 000 
Tola, Rambow Lake.........-------- 10, 000 Howard Lakeztii 2c. aru seh lt 4,000 
Tvanho, Ivanho Lake.........------ 15, 000 Mine Credkeceneceeeseeeene- ene 5, 000 
duyile Crebices "sencscseeseas serene 6, 000 Spring Creeka.<\oss0snaces-eeeee ace 30, 000 
orman: Wakessss24stoees geen oe 20, 000 Trinidad, Arkansas River.......-.-- 25, 000 
Jefferson, Rock Creek......-.------- 15, 000 Purgatory River, Middle Fork. ... 40, 000 
Lake City, Gunnison River, Upper Victor, Beaver Lake............-..- 6, 000 
Lake Pork.::2.s.0¢0. eee! 16, 000 Bison Park Lake..........-..---+- 30, 000 
Lake George, Pierce’s pond......-..- 6, 000 ghhitts ponds 2-222. S2eesoes 4, 000 
South) PlattesRiver-s-))-ssse---—-- 4,500 Skaguay) Lakevlscus sues ete 2 6, 000 
Leadville, Arkansas River. -.-...---- 71, 000 Webster, South Platte River-......-. 18, 000 
Badger Creeks: s-5222-2--2 922-5. 8, 000 Weller, Clear Creek............-..--- 12, 500 
Box Crock sa. ce gees cmeeeesasseeeee 6, 000 Woodland Park, Club Pond......... 1,500 
rystaldbakegie seenes Ula sete s see 25, 000 Grystal Pondele Wyler sie Be 6, 000 
‘Half Moon Creek: =:-----2=-0-24-2- 53, 000 Engelbrecht Lakes............---- 50, 000 
ako Creekssseee eee ee ee ate eees 76, 000 Monrth Wake sco aso satescteaeeeee 15, 000 
WakeyPank Creeks: 32256 See see see 15, 000 Hay, Creeke.: Sise ose sehen aeeee 9, 000 
WMusProwe uake@vcsss sce =--ceeneeeee 120, 000 Dake NO,.2 iC ceee Sie ee ie oe 9, 000 
Rock Creeksss 2 2-Soes eee ects 15, 000 Northfield Lakes. /..02.5. 222222223 18, 000 
Mennessee\ Creeks...) 85- acc2t consi 33, 000 Woodland Park Lakes..........-. 73, 000 
Timber Line Lake........-------- 15, 000 Connecticut: 
Muaraquoiseduake: 00-2 sce pek tack. 202, 000 Bethel, Diamond Hill Brook........ 400 
AwinvWakes Sian 22.282 ce eecscc5 44, 000 Flanders, Won-Bec- Water Creek.... 3,125 
Twaneakes Creeke-- 830.2 0besnnn 15, 000 Forestville, Morris Pond............ 300 
Wimion Oreck. cots ct oe ee ssccceases 21, 000 Granby, Hurricane Brook........... 300 
iWallow! Creek toes2 tes eee 22, 000 Hartford, Broad Brook..........-.-. 2,300 
Loveland, St. Vrain River.........-. 15, 000 Spning Milvere.- 5-0. esoo esos 2, 000 
Maddox, Platte River.............-- 20, 000 est Brodit 200) 5 Reise ioe 800 
Malta, Frenchman Pond.........--- 500 New Canaan, Five-Mile River-.....- 2, 500 
Smithwonds ss sass-b wees eee ee 9, 000 Krog Town Brookterwnccse cbse 3,000 
Marble, Lizard Lake.........-..-... 10, 000 MG Riverine: ke Ace ne cece eee 5, 000 
Snow Mass Creek............------ 6, 000 Mill River, East Branch.......... 3, 000 
Marshall Pass, Arkansas River, Norwalk River, West Branch..... 2, 500 
INOnth Honkt2nacee- so s-c6-56 20, 000 Silyermine) Hiversesee ce etee sacs s 5, 000 
Greens Gulch Creek........--...-- 20, 000 New London, Beaver Brook........ 8, 000 
Littel Cochetopa Creek........-... 20, 000 Cedar Brook..........-.--....... 7, 000 
PonchoiCreeks +. sees ecessae as se 20, 000 JOrAanBrookse ti woes censes sees ce 8, 000 
SilverCredk siid2 ote A ee 20, 000 Mig hMErs BIOOks: his oseone ac cen ues 716, 000 
Meredith, Jakenson Creek BS 5,000 New Milford, Cobble Brook......... 400 
Minturn, Cross Creek.....- g 15, 000 MerwitlBro0kstscccntescccecese ony 300 
Echo Lakes........----- 9, 000 West Aspatuck River.............. 3, 200 
Gore\Creek:25.2ccecs.- 2 10, 000 Plantsville, Plants Pond............ 200 
Montrose, Bring Creek... 15, 000 Simsbury, Bissell Brook............ 250 
Swanson Lake.......... 1, 000 SalmonsBrook: 5°. -~ 52 .a--.-cneaen 250 
Nast, Cunningham Creek..........-. 2,500 Southington, Vlasto’s pond - . 4 400 
Prying PanwRiver---)- 2s1o.50. sec 55, 000 Willimantic, Applicant ...... *2, 000 
ee sare eae South Fork.... 25, 000 Mount Hope River, West Bran Pre a 
Vv Orel CBOE ooeb oS aes 5, 000 A 
Norrie, Chapman Creek. 15,000 plomaan Clank Bronk... 2¢ ses a 4,000 
Chapman Lake.¢.........--.-.-.-- 30,000 || Georgia: Tallulah Falls, Tallulah 
P(PAWIRIVOrsese cee senReees 30, 000 RLV Clic te oe eae eee semen ee 1,000 
Olathe, Heckert’s lake.............. 15,000 || Idaho: 
Ouray, Dallas Club Lake..........-. 3,000 Lenore, Trout Lake 300 
Pando, Hagle Rivers. ico. c sees 75, 000 Spencer, Indian S 300 
Parkdale, Arkansas River....-..-... 37, 000 allace, Big Cree 1,000 
Phillipsburg, Walton Creek Lake... 20, 000 Coeur d’Alene 
Prospect, Lily Wak@p sn tne a coese 10, 000 Workesse soee 1, 600 
Mountain View Lake..........-. 20, 000 Frazier Creek. . 800 
Wioed (Creeks... 22. 22 2 ae ee 5, 000 Placer Creek. Z 1,000 
Red Cliff, Homestake Creek......... 15, 000 Slate Creek. ..2-csec+ Soma cscs daisies 1, 000 
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BROOK TROUT—Continued. 


Disposition. 


Illinois: Spring Grove, State fish com- 
diana: 

Ikhart, Heaton Lake Creek......-- 
Hobart, Duck Creek:).).32..2.-..--5- 
Michigan City, Cowin Brook......-.- 

Spring Brook 


Wabash, Swank Creek..........-.-- 


Iowa: 


erence Baldwin Creek .2 2.222322. 


Rutherford Creek.........- Bbshoct 
Spirit Lake, State fish commission. . 


aine: : 

Attean, Attean Lake..........-- A bet 
Clearwater © ond'=:2-222.-.-5-0--"- 
IN, aveei sp 270) 96 [BP arenes a a ee, ele 
TV OHO eo Scere cescieae rhesimesties 
pWillismis' Brooke: 22 = 52522250 2h. 

Bar Mills, Silver Brook..........---- 

Belfast, St. Georges Lake..........-- 

Bingham, Decker Ponds..........-- 

Blanchard, Bunker Pond.....-...-- 

Bluehill Falls, Motherbush Pond..-. 

Castine, Fresh Pond..........-.. 2 

Columbia Falls, Peaked Mountain 
PONG sates soess- ons pte bd Aled 

Dedham, Branch Pond...........-. 

Dexter, Jumper BLOG. sna a man Sah 


Wake Wassookeae. 2220.2 -- 06s. 
T2ak ic 8) 010): See ee See ee 
PEE GI RONG = = vin so-so sot Se pene spss 
Eagle Lake, Hagle Lake...........-.. 
Stay bisti{ey 1 Gs ee a ae en ree 


East Orland, Craig Pond...........-. 
IV EOGK: seca: sss eed 
IPAppON SOONG cess cu sn etme ete. 


SPE PUBDOOK. on coca «= =n. 9s 
Sunset Brook. as j-c2t. 2 ceases 


LowellsPondseaxc) staciet-ter t -Gne 


Moose River....-. Spa te eS {vets | 
Holden, Hatcase Pond........-.-.-- | 


Island Falls, Pleasant Pond.....-.--- 
Jackman, Attean Lake...........--- 
Benjamin Pond <2 o5.. fess) Sees 
Big Churchill Creek.............-- 


Big Turner Pond........ See weEee 


Jeveyutl 2toy i (5 a ae en eee 
Bomlderivondess? 2). cola 
Campbell Pond.......-. eras Se 
Clearwater Pond '........-... -4ee2 
Coburn) Bondi 48 23. 6 os te 
Crocker Pond jstve. 21. Ao 


Hirst DobyvPonds. 5 paces: sss 
Gander Brook 


= 
alee 


ett 


— 


+ 
WHADNDNDSSCSOARBNUEREOS OW or 


nN Ne Ne Ne Ne ne Ne 


Fe ET Rt 


NNN Sho 


SESSESSSSSSSSSISSSSSSSSSSSSSSSESSSEE 


a 


SS ee daa 
SNOW AH! 


Disposition. 


Maine—Continued. 


Jackman, Little Churchill Creek-.... 


hithleyburner LONG] oy. essence see 
Hiitie Wood Pond. . 22-2 sb2ee ee 


On PENN nace ceo ne sees oes 


Lost. Pond : 5235225525. .2420 ee 


Moose River..........-. SSEVE Ser 


Moses Holden Pond...........-.-- 
WewtonPond:: 2224227 ge es 


Stony Brooks: 2s22sces2 5220 yee 
Sugar Berth’ Pond. 222825012) 2228" 
Supply Pond sssssenss sos Oe 


Three streamss- =282 2255225. 22 5a" 


WihipplePonds2350). 22-2 ..e ee 
Kennebago, Johns Pond.........-.-- 
iKMennebagoWvake. =... c2weack acd 
Little Kennebago Lake.........-- 
Kineo, Moose River.........-.------ 


Scotesn Rivers: cfs). dans todas 


Tomhegan River............------ 
Kingfield, Day Brook.........------ 


Duflis Pond sms ceca Soat:= 3 BePee 


McGeorges Siding, Cathance Lake... 
Machias, Simpson Pond.......----..- 
Monmouth, Purgatory Lake....-...-. 


Tacoma akeses* asec ct ings ene 


North Anson, Embden Pond...-..... 
Norway, Virginia Lake............-- 
Old Orchard, Mansion House Pond. 
Oquossoe, State fish commission... . 
Otis; Green! Lake, .....ss5-..556tbe 
Patten; iGreen :Pond......5<...+ 5: 


(Hale*Pond = 232... =. seeta. assess 


Highland Lake, tributaries of 


North Branghs 5.222 222225:22- 2 
Tittle: Rivera: sess elo se ee a 


Princeton, Huntley Brook 
Saco, Boothby Brook........ cs 
Boynton Brook.........-.- SS oie te 


BuEhamMnBrook.. o. 2 once te oe ccase at 


Deep Brook: 5... con cakeeser ste. oe 


Ox well Brook 26.2 2-2. ost note ue 


ikay Brook: 635-028 s22Sae: sone 


ord Brook. 32552. 2224 ce Seen 
Meade Brooks. ssece: 32425 
Murch: Brook. scsuessas2 5. esesee 
ICKeRIBrOOkKses, cans > seach sce 


Sandy Brook 
Stuart Brook 


Wights Pond 
Waldoboro, Slaigo Brook............ 


eeessse22222222222 


& 


bee te 


+ — 


— 
te th 


Rierco me DAmAONwDmaADNAN GN hy 


Bussssss 
a 
or 


ve) 


Se 
nbd [alll eel apell mee 
be eet Se eo} “IAT bo Or 
=~] 
o 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Maine—Continued. 49,000 Maseclusettss resent 
7 ellsley Farms, Indian Sprin 
Walkers, Blackwater Brook.....-... { 20m et 00k. aN Sea si: : i 2, 400 
; estboro, Cedar Brook............. 5, 000 
qua Pan-Brook--2+- 2-2 ne { ‘3000 || Westhela’ Bis Powder Mili Greek 2” 5, 000 
ngual PanwWakeeor.o-ccs ccs s< aes $39, 000 Great Brook: Ss-Bip ss meseooeoeees j 7,000 
Waterville, Britton Lake....-.. A +30, 000 Jacks Brook.... 2,000 
West Ellsworth, Patten Pond....... 75, 000 Little Powder Mill Brook 2,000 
Whitneyville, Arna Meadow Brook . +10, 500 Little Rivers: soo teeses seoeeeeeees 7,900 
Maryland: Loomis Street Brook.............. 7, 000 
Baltimore, Applicant... .-..<-tn==<- +3, 600 Manhan Rivert? 5)... o.speres sees 8, 000 
Cumberland, Flintstone Creek... ... 1,000 Potash Brooks) gsac. aac ae 2,000 
Deer Park, Glade Run............-- 800 Reservoir Brookes=--peeeeeeeeseee 2,000 
Frostburg, Big Shade Run.......... 800 ROarin gs: Brooks 4-7. scec-eeaepaeeee 2,000 
iBigwalrel Rls <2 9-2 oc anos sabre 800 mandy Mill Brook: ies. 5. soseeeoae 2, 000 
Little Shade Runs. 12. oe season 800 |} Michigan: 
Puzzley RUN. sesncce ceases ee 800 Baldwin, Baldwin Creek and 
SpPIKer Ri sean cee aos cn eeeese 800 Branches 285-2. ° oe os eee +20, 000 
Germantown, Jones Creek........... 612 Bessemer, Massie Run.......-.----- 1,500 
Glen Echo, Little Paint Branch..... 500 Beulah, Gold Creek oe ee 8, 000 
Hagerstown, Lanes Run............ 1,800 Branch, Weldon Creek..........-... 720, 000 
Leiterspure RUN sedeseeos eee eee 2, 000 Chassell, Paradise Brook..........-- 1,500 
Diakes) Riuniins=s25 eee eee 3, 000 Copemish, Betsey River...........-- 8, 000 
Lonaconing, Browns Run........-... 1, 200 Covington, Case Creek.....-......-- 1,500 
Mountain Lake Park, Little Youghi- Dreheri@reeka tase - Seek cs ene ate 1,500 
Ogheny (River in2252222-2 ee 2, 400 Ck Creek. sete cc wesinwemeciee 1,500 
Oakland, Black Run. 55222 ee 400 Vaso Crecks saan enes Anese see eae 1,500 
BradleysRiUns-tasss lens ssteccees 400 Crystal Falls, Briar Hill Creek...... 1,500 
Browning -Pond.-2 203 2 bees 1,600 IBTULe WAKO nets cnet cere ee eee 3, 000 
lke Lick Rae Se eee 2 Sees 1,170 ower Deer Riverestssshone eso ee 3, 000 
MOY Reno osos2sceeee oo 1,170 Daggett, Johnson Creek.........-..- 3, 000 
Glade Runs. 5. seen ssc eee 800 East Tawas, Au Sable River........ +50, 000 
Herrington and Kessner Run 400 Mmediani Greeks 52: <2 eh. oak ee see 720, 000 
ake Beulah: 22225 See 400 oud: Oreckse=s2aetes ase see steers 20, 000 
Murley (Brook,.25:.:222025 Bayt: i 1,600 Waughn) Creek... ...cnaus4-eeee ester 20, 000 
North Cherry Creek............... 800 Farwell, Chippewa River and 
MolivertRin 4 eee ee Dak OTS 400 branches =22242--5 tire: 2 Fee ae +20, 000 
MOoEteM ARUN: 5c os saessocaeeeE ene 540 Hillman, Brush Creek............-.- 15, 000 
Wilson nt.....2.-.-...te@ed oom 800 Bullock Creek............2-2.2-0-- 30, 000 
Rockville, Lakes Brook..........--. 1,000 Pike Cregkt = 52 oe sah: ces ee eee 5, 000 
Massachusetts: Houghton, Poppy Crepken ys. Soret e 3,000 
(Barre, Gaston’s pond......2-s2eeeek ete 2, 500 Indian River, Little Pigeon River... $50, 000 
Clinton, Bowers Brook. ...........-- 1,500 win Wake Branche:<asses2.. eee $50, 000 
Burkes (Brook... -.- 4.05! ock sees 1,500 Tron River, McColman Creek. ....... 1,500 
Collins ‘Brook. 2.0) eset oot 3,400 McAtlister Creek .....:-.--22-0 2... 1,500 
Cushman, Roaring Brook........... +6, 000 Silver Creek-..-2.2s2550-s6s2ce>2005 1, 500 
Hartsville, Konkapot River......... $2,000 Ishpeming, Clear Water Creek....... 6, 000 
Hinsdale, ‘Knapp Brooks =) Goa.¢ 68 2,000 Gold Mine Creek...........-.-.--- 5, 000 
StevensiCresk?-:.- 00... 5. eee 5, 000 Green, Creeks: eed. ROOT er EEE < 11, 000 
Kingston, Furness Brook.........-. 6, 000 Peshekeeme River.........------- 16, 000 
Lee, East Beartown Brook.........-. 1,000 West Branch! J... 225 Sree eae 6, 000 
Mast 160 Brook-».-2-L. 22 seedete 1,000 Jackson, Crouches Creek..........-- oy 000 
Opp BrOOkte reassess eee cee 1,000 Kingsley, East Creek...............- 20, 000 
IPépey, Brooksaeen eros eee ete 1,000 Grays Gia a be ee ate Rae ys 720, 000 
Stockbridge bakes ss sce. sees sone 300 Lake Gerald, Little Elm Creek. -.... 1,500 
eyunenau Brook iss eee eee 1,000 Lake Linden, Chantonaw Creek..... 1, 500 
ashington Brook.............-.- 2,000 Dreamland Creek...........2.0s-+ 1,500 
West Beartown Brook..........-- 1, 000 Spring’ Brooks. sscaassee ce Coen es 1,500 
Leominster, Fall Brook...........-. 10, 000 Leo Siding, Kelsey Creek.....-..-.- 1, 500 
Spectacle Pond........... 5, 000 iiucas, Clam River. ....2ecee seo soeee 8, 000 
Pittsfield, Furnace Brook 1,000 MeBains, Clam River.......-.-.-... 8, 000 
Sackett Brook.......-. 1,000 Marenisco, Alder Creek..........-.-- 1,500 
Town Brook........- 1,000 INS Cree le rac scc ss cone cuosbbenceee 1,500 
Wokumi Rivers. isso eee 1,000 iBalsami Creeks, os oss seneoceeceeeee 1,500 
Shelburne Falls, Avery Brook.....-. +5, 000 IBarEstBrOOKS-2— co cenee os cokes 1,500 
Bassett (Brook: 2.2 5-7 e-22 2222-22" +5, 000 Bear Creek 23025. 02..-sccane 1, 500 
Bear Rivers: gcsses cesses +5, 000 Beaver Brook: 2-22.ci-s=see0ee 1,500 
ipranch' Creek ss 2222 e22 222 +5, 000 Birch) Creak 245°. {2es65- 2 2s5aseee 1, 500 
Clark Brook. 527220255 eee 75, 000 Wedar Creek. - 5. -cccen dt: . cael 1, 500 
GClesent Rivers: c24c250ceee rs ee 75, 000 Clan Creek os..0 202. . 1,500 
Dragon Brook: -....sstee serene +5, 000 Dandy Browns Brook.....-.------ 1,500 
Drake Brook... ..2... shel eee +4, 000 Mouglass Creek... 2... ...c22 25st 1, 500 
HOX Brook.) jj ses. sae ee ae 73, 000 oleys' Creek. 42222 2322225228 1,500 
(HAWKS (Broolc:.. cet bahotet et +5, 000 orbs Brook. 520-6265. 8 ceases 1, 500 
MaTIRiver 2 oes ie eee es +5, 000 Rosters) Brook:: 2! 2-2 -3.-2-222463e8) 1,500 
North River. ..2.).5.5..0 ees +4, 500° Wox Creek... .2222.c.c0ce-=42 Seen 1,500 
Schneck Brooks.0) seeds . Scenes +4, Mur Creek... .252.-s252---4ee es 1, 500 
DStGOliIDLOOK 44 s62aae yas ee +4, 000 Hazel Creek. ..0322s-sess022ee as 1,500 
Wilcox: (Brooks. ..)--essssiue fees ie +3, 000 Hofiman Creek.:: 2. S220 dened -28 1,500 
Wilder Brook: fae se-8 22-22 c ee +4, 000 Honeymoon Creek.........------- 1,500 
Tyngsboro, Butterfield Pond........ 3,000 Iron: Creek. 3, cssstseacwecsaseuaee | 1,500 
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Disposition. Number. 


Michigan—Continued. 


Marenisco, Jimmie Thomas Brook. 1, 500 
WONESPBTOOK. ecco west Je 1,500 
WGOIMOMCTECK oucpcdooesctezeee nad 1, 500 
Pittle’ Coon Creek......2-.22) 2/228 1,500 
Little Spring Creek..2......0 2942 1, 500 
MeKinney Creek..........<<....88e2 1, 500 
Mays Creek. u. 0024 323 200-2 Se 1,500 
Miuinroe Creek. 522.0... cette eee 1, 500 
Nine Mile Creek.............222-.. 1,500 
O Gren Greeks 28 <n cinic eee cee 1, 500 
Piecon! Creeks. 2. vce ee 1, 500 
Rowe Creek... dca.) 220 ee 1, 500 
yarn CKeeks. . 2). sie cccseweeneeceeee 1,500 
Sampson Creele. = —-. le cae 1, 500 
pchamie) Creeks 2.» nc... Baers OO 1,500 
Slippery Elm Creek............... 1,500 
Stableni@reelkea-.. :scd.c cose eee 1,500 
Sutherland Creek ...........2...-. 1,500 
Tamarack iCreek..- est weed 1,500 
PriplettiCreek. =< epee san ee 1,500 
Wreazel'Creek2..25- 2 c05200-5 0s 1,500 
Willow Creek... --..cceeeee. ere 1, 500 
Marion, Clam River:......22t0). $2225: 8, 000 
Mass, Fire Steel River. ............. 6, 000 
Metropolitan, Sturgeon Creek, West 
ranches 22 2.) eee bet Rapes 3, 000 
Negaunee, Escanaba River 10,000 
Spring Creek Pond 2 000 
Ten Kiln Creek 5, 000 
Niles, Dowagiac Creek 10, 000 
McCoy Brooke s2cten ee enc eee eh 6, 000 
Walton Brook 4,000 
Nirvana, Pere Marquette River and 
IBTANCHOS Ss nase nnn ee Ee ee +20, 000 
Ontonagon, Cranberry River........ 7, 500 
Cunningham Creek..............- > 3,000 
Weer Creele. eo. aero 3,000 
Paddys Creeks 228 3 1,500 
Perch Siding, Cold Creek............ 1, 500 
Perchuniiver.-- 20.305 cee ee 1,500 
Pori, Leveque Creek...............- 3,000 
Raco, Pine River, tributaries of... ... 12,000 
Rockland, Flintsteel River.......... 4,500 
frockianid (Creelkes. sens eee 3, 000 
Rock River, Rock River............. 8, 000 
Staper, Nault Creek.:.....:...202 1,500 
BiagermCreelkee cs sci cin es 3, 000 
Stephenson, Belgey Brook.......... 3, 000 
Stonington, Lake Grace............. 3, 000 
Tioga Siding, Hickey Creek......... 3, 000 
Wellston, Cedar Creek............... $15, 000 
Pine Creeks. 20 225.00. Pene Nm 740, 000 
Wingleton, Bauman and Cedar 
@recksha eso: io ash eeriy +20, 000 
Yuma, Slagle Creek................- $30, 000 
Minnesota: 
Byron, Bear Creek.................. 4,900 
Caledonia, Crooked Creek, South 
La SAU eS Eee aera. 480 
Crystal Valley Creek.............. 480 
Wexter Creeks. sss once 480 
sehompson Creek.) 2- oe eee ae 480 
West Beaver Creek.........25.00.. 480 
Winnebago Creek................- 480 
Clearbrook, Clearbrook Creek. ....... 10, 000 
IRiihy Brooks: 25-0 eee 16, 000 
Fairbanks, Wolf Creek... ... eet 8, 000 
Harmony, Elliott Creek... . - (ee coi 2, 550 
Maland Creek ae sees ccc t eee 850 
Morem ‘Creek 22. S22! 2S. 850 
Houston, Badger Creek. ............ 850 
> Bridge Creek. 5. 2. cca.ccucck eee. 850 
Campbell Creek sos. 2. ee ee eee 850 
Daily Creek 2.525. See oe see 850 
East Beaver Creek..............-. 850 
Crystal Valley Creek.............. 850 
Looney Valley Creek.............. 850 
Money Creek. .....--.sccunceseeane 850 


Disposition. Number. 
Minnesota—Continued. 
Houston, Storer Valley Creek....-... 850 
Swede Bottom Creek............. 850 
Knife River, Baptism River. -...... 8, 000 
Manito, Rivens set ss. comcaconee $5, 000 
Temperance River. ........-.--224 8, 000 
Larsmont, Launsberry’s pond....... 2, 000 
Lewiston, Enterprise Creek......... 1, 400 
Herguson Creek. oa... .. dueoe eee 700 
Hemingway Creek................ 1, 400 
IRINGICRED IE o-oo ae ee 1, 406 
Little Falls, Skunk Creek........... 4, 500 
Pickwick, Trout'Creek__..........2% 724, 000 
Pillager, Peterson Creek............. 3,000 
Rochester, Badger Creek..........-. 1, 400 
Bear Creeker. 4... tees oie dae 1, 400 
MroutiCree keer eee 700 
Rushford, Big Spring Creek......... 850 
iBirchdale Creek. ees woes 850 
Camp Creek se accu ene ceee ne 850 
Collridge' Creek. {Sak eta 850 
WaloyiCreele. hice toase ee 850 
iagmMOnG Creeks, cece ereecwseac ee 850 
Enterprise Creek.............----- 850 
Werpuson Creek sss. ee eee lees 850 
Ferndale Creek:.; Cet? wit eet! 850 
Gaffney Spring Creek............. 850 
Gribbini| Creeks ccc cckeeioeee 850 
Hazard Creek:-..-cps-Gecicse eee 850 
Hemmingway Creek 850 
Iverson Creek.............- 850 
Jensen! Creeks sas ek . 850 
Meade Creek 20 ociemisicraicionrciecd 850 
Opheim\Creakc 24). 850 
Overland) Creek.) Mae 850 
PING! Crecles sec ces eeacen 850 
PRAISH CHG. pte rerio Oe ae 1, 700 
Silver’ Cresk?; .2,2..0 25s eae: 850 
Porkelson'Creek =. joc e eee 850 
WVisiland Creek s...3. 45.80 eee 850 
Wiiscoy- Creeks. 2 eee tin Ae 1, 700 
St. Charles, Campbell Creek........- 1, 200 
Carter Creek... eas 600 
Cro WweCTeGIsS jcc cicctadiceee ste ee 1, 200 
Culbertson Creek..............---. 600 
Demuth Creek 2. S39, Ress Ra 1, 200 
Mrakes:Oreek,. .... eed eS 1, 200 
(Bays Cregkee ey us al a ees 600 
Herguson Creek 45.2451 6) oo 600 
Hemmingway Creek...........-.. 1, 200 
Hendée Creek ves oe ee A 600 
Holms! Creek 3.55.0 so ee ee ae 1, 200 
Ota Creekyscses a EE 1, 200 
Hogan: Branch! han J wes eh 1, 200 
Goudens'Creek....4...22220)) 252222 600 
Nichols Creek) ome) Figen TE sh 600 
Pottis'Creek.. ear ma.) 1ba 4 1, 800 
(Pietls | Creeks is .5 ee ae ee 600 
Pine Creck ..550s 2s Se 600 
Quincy Creckes2e i Boise. 1, 200 
RushiCreekscs 0 heen Le : 600 
Slarins/ Creeks s.aue aoe ! 600 
Trout: Creeke. 4... Lat ee 1, 800 
Troy Creek 51). Gaeta eed 1, 200 
Whitewater River. ............-.. 600 
Whitewater River, Middle Branch 1,800 
Whitewater River, North Branch. 1, 200 
Whitewater River, South Branch... 1, 200 
Wilson! Branchsjoscucueeeee see 600 
Sugar Loaf, Pleasant Valley Creek... 76, 000 
West BurmsiCreckss.4-205 setae ue +10, 500 
Winona, Beaver Creek.............- 1,000 
@onedale Creeka5 << jcccenseceen te 2,000 
Gilmore Valley Pond..........-.. 1, 200 
Willow On Geese eae sccesectenee 1, 200 
Montana: 
Aldor: RUDCY: EUIVET e122) «coon oe 900 
Arlee, Agency Creek...............- 675 
Finley (0) 275) <a en ee Cor 1,675 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Montana—Continued. 


Arlee, Jocko River... 2/420: 722 

Spring Creek 322 6s .- whes ie 
Belgrade, Benhart Creek ...._... 
Creel ye oi so ae Sag 


Bull 


Dry iCreek2 32: Ss 3ees eres 


East Gallatin River........ 
Middle Creek.............- 


Marquette River.............. 


Spring Creek, East Fork... 


Martinsdale, Basin Creek.....__. 
Richmond Greeks Beare al Oe 
Missoula, Browns Lake. ....._.. 
Dusett Creeksiee fa: gel 


Pony, South Willow Creek...... 
Lodge, Red Lodge Creek... 
Rock Creek, West Fork....... 
Red Rock, Spring Branch....... 
Reoneer Swimming Woman Creek 
Ross Creeks 3: scence 
Stevensville, Cherette Creek..._. 
Sweet Grass, Deer Creek.....__. 
Townsend, Confederate Creek. - - 
Crow Creekise. 5. sues. 2.8 weet 
Victor, Lake View.............. 
Battle | 
Creek! Sirsa Asc ee 


Big Birch Creek............... 
Big Spring Creek............:. 
@ammas Creek... 2... 5.220 2k 
Make: Creeks 0 ooo ae see 
Musselshell River, North Fork... - 
Newlan Creek. ..<.......--.-2 
Smith River, South Fork..... 
White Tail Creek............. 
Winston, Antelope Creek. ...... 
Staback Creek. ....02:--.00--- 


Red 


Springhi 


White Sulphur Springs, 


Pass Creekijei gees oe ee 


Number. Disp 


osition. 


Nebraska: 


ces 
ss 


— 


_ 
AOomnorS Pon Phew 


SS 


White Cla 
Rushville, 
Nevada: 


we SS 


y BSgsseeees Sessssseeess 


PF PN 
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Campton, West 
Canaan, B 


iat 


Clark Pond. - 
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we 
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wes 


Hart Pond... 
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oo 
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wee 


RS co 


Ammonoosue 


cs 


we 


Black Brook. 


we 


wy 


iver .. 


HAOAOP ANOS Nee Crt b> 


See eS 


Cooper Brook 
Hardy Brook 


. 


led 
~ 


Chadron, Beaver Creek 
Big Bordeaux Creek 
Chadron Creek 


Bristol, Brayley Brook 
Cockermouth River 
Dick Brown Brook 


Ten Mile Brook 


arney Pond 
Blodgett Pond 


Murray Brook 
Orange Brook 
Powers Brook 


S 
5 
° 
2 
g 
Q 
~ 
=] 


Asquam Brook 


Biver-.-c2025 aE eee 


Greenfield, Alexander Brook.......- 


Harrington Brook................. 


+15, 000 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
New Hampshire—Continued. New Hampshire—Continued. 

Greenfield, Hovey Brook.......-.-- 3, 000 West Rindge, Taggart Brook........ 6, 000 
Jarlyn. Branch. ......... oie 4,000 Wilton, Blood: Brook...2522032. ih. 1 4,000 
Lawn Brook.......- sae 3, 000 Hodgson Brook. 22. secs eoee ree 4,000 
Newton Brook.......... a5 3, 000 Wing Road, Gale River...........-.. +12, 000 
Sarit Brook. |. Sets e2n2 bikes 3, 000 Woodstock, Eastman Brook--.-..... 6, 000 
S(AEGIe: 18 in0)) ee neo 2,000 || New Jersey: __ 

Meunp Brook 3-22. 269220 Nese 2,000 Englewood, Ditman’s pond......... 800 

Henniker, Aime Brook..........-.-- 10, 000 East Northvale Brook............. 500 
ReewhATOGK a... 27t0e 4,000 Hutchinson Pond......-........-. 500 

Hille Borough Brook. -\.2) <2 24t ne 200 Leonia, Egli’s pond................. 500 
Flanders Brook.............-.---- 5, 000 Oak Ridge, Stony Brook.........-.. 750 
Keng x Brooks... 5.0.2 2 eaee Feet 200 Stony Brook bakes ies .. eet 2,000 
Howellibrookia.. ...-saet wees 200 Paterson, Saw Mill Brook..........- 2, 000 
Woodward Pond.......2.2.:.2-.2: 8, 000 Phillipsburg, Lows Hollow Creek... 1,000 

Keene, Granite Lake..............-- 8, 000 (VEUUIGESROO KGS om arcsec ters overs 1,000 
Great Brook... 9502452 sae ae 5,000 Rockaway, Beaver Brook....-..-..-.. 2,400 
Wihiteibrooktsee 8 5 be! etree 8,000 |} New Mexico: ‘ 

Lebanon, Chamberlain Brook...-.-.-. 2,000 Cloudcroft, Water Canyon Creek.... 1, 500 
Binet Btoek.. 2c 1c oetuaseaess 11,000 Dexter, Pecos River...-......255).4- 1,000 
Emp Dard Brook --2.c<c2ecn oases = 9, 000 Espanola, Quemado Creek...-....... 1,000 
SMth TOO Keos Ss > 35. oescce nen ss 1,500 EVIOVA THA GID 5 sa creysaecrtoionne are tee 1,000 
Pimiun ond se nee eeeaat eokek 14, 000 Santa Clara River..........---.--- 1,000 
BLOMeVeBTOOKes Veale see sbiiss See 12,000 Mrockas Creek... —-enrnceae wotee 1,000 

Littleton, Glover’s pond..........-.- +4, 000 Folsom, Canyon Creek.............. 1,500 

Manchester, Bog Brook..-......-...-- 3, 000 Glorieta, Holy Ghost Creek .---.-.... 5, 000 
ColdgBrook=2.£23 5. ta. nsec ¢ 10, 000 Macho! Creekiasecciscsre mcrae eects 2,000 
Cold Stream Brook...........-...-- 6, 000 Moro Croek.52. we dL aor sed 3, 500 
Darrah) Brookes se ses siapss. aes se = 4,000 PSCOS RIVERS ..-cacccinnien s tenet see 9, 000 
Hodgedon Brookun.'f. sta - 4eis's 15, 000 Willow Creek: .2cnccwccenesebaee 1,000 
Meaeh Brod kn<3 i s.<c ns seeeIss mets 10,000 WinsoriCreekt seta ac Sac hee 2,500 
McQuestion Brook.........-.----- 2,000 Hagerman, Felix River............- 500 
Mill Stone Brooks... .000 cn dees 2,000 amy: Pecos Riverses 3 ie i.e 7, 500 
INTER GY BrOOK 4s oo 23. acc bees see 1,000 Las Vegas, Gallinas River........... 6, 000 
IPSULONNB LOOK. 5c.5 2. hoce- esses 10, 000 Gallinas River, South Fork---.... 2,000 
Poters Brook. fence 2. an deisiret foes 300 Gallinas River, Trout Spring 
Bierce rookss: fob 2 Maen eee 24,000 IBTaNCh eee eee oxime oem 1,000 
Ray Brook...... 2, 200 Gallinas River, Youngs Fork...-.. 1,000 
Searches Brook..... . sey 6, 000 Sapello|River~ ....cu..c.n8eaee See 1,000 
South Weare Brook..........-.--- 8, 000 Raton, East Royale River.......... 7,000 
Brark(Brovke 2220.0... --seeeMesae 15, 000 Schwachkeim Creek, Left Fork.... 2,500 
Sweet Water Brook..........----- 2,000 Schwachleinge Creek, Right 
hompson' Brook. .-.-22---.2-4e 2,000 TOTES R ee osiceckinmienpewcieoes 2,500 
Whiting Brook-.-6. 024. 2a!s:3,..22% 11,000 Sugarite Creek.............-....-. 5, 000: 
Willys uBrOOk: cs secte ata n ates 2,000 Riberia, Pecos River.......---...... 5, 000 
Woodward Brook..........-.-.-.- 10, 000 Taiban, Taiban Creek..............- 500 

Nashua, Bailey Brook.............-.- 6,000 || New York: 

Bartémus Brook. ....-.22a0%>-encee 6, 000 Altmar, Campbell Creek ..........-. +4, 000 
IBeAVEGL BTOOK .. .c-<-eaet Oeaeane 2,000 Grimdstone Creek... 2 s0<i66'50Ne8 +28, 000 
(Budro Brook. <= ..'0.00 sesso 10, 000 PodtnkiOrecks-< ct lecon accent 5, 000 
Crystal Spring Brook.......-.-.---.- 4,000 Ardsley, Grassy Sprain Brook....... 4,000 
Glover Brook. <2 2.4.2... 2heth tah 1,500 BpraingB rookie os oG dec Soe 8,000 
PIANC TOOK: O95 een ewes 2,000 Attica, Holden Brook.............-- 4,000 
idReediAtook <2. 252-2225 8,000 | Java Center Creek................: 3,000 
Little Nesenkeag Brook.....-...-. 2,000 | Johnson Creek 5/2... 5 BONE? ios 2,000 
Midd Brooksis.. sasah tease ot a 4,000 || Au Sable Forks, Taylor Pond...-..- 8, 000 
Naticook Brook...........--.----- 8,000 Bath, Cold Spring Creek..........-- 5, 000 
Nesenkeag Brook............----- 10, 000 Benson Mines, Ellis Creek.........-. 5, 000 
NOVES'S pond .-). <5. .a4.55eees I= 8, 000 Nitta River.cc.scqetswase soe +15, 000 
Peacock Brook... .. .2ckuet sects 4. 4,000 Tamarack Creek ..<vsanoeeels 41922 +5, 000 
Pes LepiBrook.::...¢sise. © ike ef 5, 000 Brookhaven, Little Neck Run-.--... 71, 750 
Steams Brooks 1234). .//sneth caesar 1, 500 Cadosia, Vance Creek.........-..--- 1,000 
Wateni Brooks -2.5 25 s4ssasas-sce 8,000 Callicoon, Callicoon Creek ..........- +9, 000 

Newport, Rand Pond........-.-...- 1,000 Cambridge, McMillans Brook......-. +3, 000 
Shedd Brook..............- Bee cr 2,000 Carthage, Black Creek..............- +12, 000 
(STR DTWYeL 84 cose) “<2 ea nn 8,000 Deerlick Creeke. oi. ccccctie teens +3, 000 

North Woodstock, Eastman Brook.. 3, 000 Draper Crecks.cscvtec aap tese +3, 000 
Jackman Brook 2,000 Enabbard Creek ...<2.2ce sees see +5, 000 
Lost River.......... 2,000 75, 000 
Pemigewasset . +3, 000 

Branch 2.2. 440s 2,000 Catskill, Whip-poor-will Brook. : +3, 000 

Plymouth, Cla; 8,000 Cattaraugus, Boardman Creek....-.- +3, 000 
Power’s broo 8,000 WiallaceiBrookos. icckccecccacs cna +4, 000 

South Brookline, Rockwood Pond.. 4,000 Cobleskill, Adams Hollow Brook.... +10, 000 

South Lyndeboro, Rose Mountain Charlotteville Creek.............-- 2,000 
Brook. £2. 3: ...<<.5 s2e0nd-painth she 3,000 Clapper Hollow Brook.....-....-- +8, 000 

Suncook, Deer Brook.........-...-- 3,000 Cold Spring Brook ..-..2.........- 1, 500 

;,. Hampshire Creek - .... .- 10's isin. 200 3, 000 East Worcester Creek........--.--- +12, 000 

Twin Mountain, Zealand River--... +9, 000 Far Hollow Brook ~ 2200.2. 5222.4 24 1,000 

Warren, State fish commission. ..... #50, 000 Conewango, Post Brook............- +5, 000 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. 


New York—Continued. 
Corning, Owens Pond......-.--.---- 
Cortland; Hall Brook... s2e%/4-2=== 
(SYCa} at 3h foto) ee eee ese 
Croghan, Fish Creek .........------- 
Sand Pond <:<i:.d-6ue season <2 
rou ty BLOOK oc. sees der pee eae 
Delevan, Worden’s pond.......-.---- 
Deposit, Cold Spring Brook-.-......--. 
Columbia Wake. .---5-° -- tomes fetes 
OguacaiCresk. 2-2-2 --- seen ar ae 
Rood: Creek: «-.- =. pete aee ees 
TroutiCreekns <n. 64st eee ete 
WihitakerCreek....-4202%. {54-202 
East Worcester, Baptist Church 


Ellenville, Beer Kill Creek -.-..-.-.---- 
Botsford Brook... £2... sesso see 
Elmira, Barfield Brook.-.....-.-...-- 
Beaver Brookaa pear sa.c--2 case 
Catherine Creek... -.--2--.A5-4be-= ee 
Jacksoni@reek. 22. sis ce steele 
Seeley Creeks ee ances -eee=ee= 
Sing Sing Creek..........--------- 
IW yncoop Creek. sso e-b.eee=eees" 
Felts Mills, Felts Mill Creek. ......- 
Fulton, Black Creek........-------- 
Sheldons Creek....-..------------- 
Genoa, Gamel Creek. ...----.------- 
Pine Hollow Creek.......-.------- 
Great Bend, Hubbard Creek....--.- 
Halfway, Carpenter Brook. .....---- 
Hornell, Car Valley Brook. -..--..---- 
Rockwell Brook. ..5:22-----2es.--- 
Bel ys ONGe ee cae ee apes ra epae 
Hunter, Batavia Kill Creek... Q 
Big Hollow Creek..........---- : 
Nauvoo\Creek: => 2223232 222080 5 32 
LaFargeville, Landon Creek... -..-- 
Lake Mahopec, Croton River, West 
TAN Chia socks seer ae erin iseces 
Liberty, Mongaup Creek...-...--.--- 
Limestone, Quaker Creek. ...------- 
Long Lake West, Otter Pond......- 
Lyons, Ackerman Brook......------ 
Glenmont Brook... .. sexe J fte22se 
Mudve Creeks) oc noc -teeted see 
Rose Creek... 5. o> -bsinseaiguceee = 


Meeter Creek. -2a:25.)eck Sees eslse 
Northville, Charley Lake...........- 
Oneonta, Charlotte River.........-- 
Oswego, Lewis Creek.......---..---- 
Port Henry, Cheney Pond..-...-.... 

Sands Pond sa. ao: See ee 
Port Jervis, Black Brook.......-..--. 

Burnt Hope Creek. -- 

Bush Kill Creek....--. 


Richland, Mad River, West Branch. 
Salmon River, North Branch. .... 


Rome; ish Creeke-22 222.2 2 sesceecn { 


Mohawk River.................:- 
Santa Clara, Deep Pond............ 
Deer Pond... o.2s0-seeekehe eee aed 


— 


Re NWN Ee ROO O FOF 


eS SO Te 


332888 


+t 
333333 
ooooo 


83283883883 = 


s 
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Disposition. 


New York—Continued. 


Santa Clara, Guide Board Brook. ... 
Spring Ponds eaer ee sasacnn hee 
Schenectady, Hungerkill Creek...-... 
Schenevus, Ble Oreekcc cca. IS 
Sherburne, Handsome Brook... -.--.- 
Simymal Brook. 5--pcreseeaseeh eee 
Shohola, Beaver Brook...-..-------- 
South Lansing, East Teeter Creek... 
Steinberg. Creek.-2.--..i<o2e.265- 
Springville, Clarks Brook. .-......-.- 
Syracuse, Butternut Creek 
Chittenango Creek. .-..- 
DeMont Frida Brook... 
Evansward Trout Pond..-.......- 
imestone:Creek....-..--<S-2-2 esos 
Onondaga Creek. .\Jesen2 enc chee 
Pooles Brook-..---scccnsncceseee 
Scriba Creek...220.35. 2522. 
Walton, Beers Brook...-.-.-...-.-.- 
iBramleyseBrook. <<< --<-~% =. see eee 
Mast Brook: «<2 pJccuaccconpeeeees 
Marvin Hollow Creek..........-.- 
WMOSE (BEOOK. O--cte-c.-a-cme ee 3s 
Watertown, Stebbins Creek......... 
Westport, Birch Pond.............- 
BOUGUSIEIVCE <a ceneiensaoeoee 
Bouquet River, North Branch.... 
Bouquet River, South Branch.... 
Branch Brook, South Fork........ 
Club Houseibrook..c-.-2-c-cceese 
iCold Spring Brook.<.-.cessoseee oe 
Courtney Pond =. ........ elite 
Deep Hole.Bond. .-.----22252 eee 
Minch Pondie < 2.<c-s-.e2~ cee eee 


Ledge Brook....-.- 
Lindsay Brook... 


SchHrOOMMRAVEr....502-2-2 cose eee 
Secrets Pond wee .se vies ccs eee 
White Plains, Fowler Pond..-...... 


North Carolina: 


Andrews, Morris Creek. .......-.... 
Asheville, Dillingham Creek. ..-.... 
Bowie, Cauchee Creek..-......-..-... 
Brevard, Hubbard Creek.....-...... 
Williamson Creek ........--:--..2. 
Cherryfield, Bear Wallow Creek... . 
Chetryfield Creek's J2ssaseseree 
Mill Creeks sci caces ot o- 355 4c 


Hartley Creek. 252.2 -2s5seess. 
Howards Creek. . ..-----.-.-..---- 
Flat Rock, Kings Creek......-.....- 
Graphiteville, Mill Creek............ 
Lake Toxaway, Bear Wallow 
OTeOk semis aes soe ae is aac 2 Se 
Chatooga River......222.52.50. 238 
Howler. Creek. -1c soso ese aces 
Green Creeks .< .613. 534.3045 2 
Miller's pongist 438222 S550. 
Phompson Lake. . 2.22552 2 
Lenoir, Davenport Branch.......... 
Linville, Big Grassy Creek.......... 
Grandmother Creek..............- 
suaurel Creek. 2.2.5 209208e: ae 
inivillo Rivers vss nsccnsas eee 
Linville River, West Fork....... é 
Little Grassy Gresik. 220.5. .01 Nom 
Marion, Little Buck Creek.........- 
Mount Mitchell, Crab Tree Creek... - 
Old Fort, Curtis Creek............-- 
Jarrett Creek... 2.2 .i522025. 2S? 
Mackey Creek. .oicese e 
Swannanoa River...... =. -.2%..-- 


Number. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
North Carolina—Continued. Pennsylvania—Continued. 

Olivette, Mulberry Creek..........-. 2,000 Cherry Tree, Brush Run.........---- 600 
Pineola, Barrier Creek 450 Chesterbrook, Valley Creek........- 1, 200 
Cranberry Creek. ... 200 Valley Creek, South Branch. 1, 200 
ETNVAUCHRLVOL (5 -cc.cro<c = 5 =ynseels 975 Clarks Summit, Williams Creek... -- 800 
Pisgah Forest, Davidson River and Clearfield, Albert Run.......-.----- 1, 000 
CRIDULATIOS =» oreo scenes = << sees 42,000 PANG OR-ECUIN so 735 suas ee ee 2,000 
Rosman, Bear Wallow Creek....-.... 2,000 Anderson Creek? 3.0. coc acne aeete 600 
Bowen Works Creek......-------- 3, 000 IBaligbmean Run. 2252. sae 1,000 
IBOWine Creek. so. acces cmekeaae 5,000 Bear Wallow Run...............- 1, 000 

Hast Mork Creek; =: caecum ence ce 6, 000 Big Wels Riis. ca-4s hi oe oe see 3 
French Broad River, East Fork... 6, 000 Big Lick Run, Left Branch..-...... 1,000 
French Broad River, Middle Fork. 5,000 Big Lick Run, Right Branch...... 1,000 
Gabbies Branch ......-.2..--2-a-.- 2,000 Big Lick Run, Shaws Branch...... 1, 000 
MVallcers Crecics Joccncce sec ce ee 3, 000 IBINGDUR UM 5555050055 ce ae oe 2, 000 
palida:, WalliCreék.- 23.25-.0.22-- es 1,000 Bish URW <, .. .sogteseside ees snes 1,000 
Selica, Cantrell Creek. .........-.--- 4,000 IB IGORISNE MES Scones calteariecton 1, 600 
Shulls Mills, Boone Fork Creek. - .-. 15, 0U0 BowmManiRuns- ser weets eee 1, 000 
Watauga 7D Lk ep Sale Be 8, 000 BuilenHun. 2.2) 3.52. saeeeseeencee 1, 000 
West Jefferson, Peak Creek......-.- 2,000 Camppoke RUMsanyseatncbien-ke 2, 000 
Pramen Creeks sc ccec se seme cess oe ta 2, 000 GhaSeIRUN: «> oe occ) ccee nn eeeeee 1,000 
hio: Coal Creek... <2. .-.. ae a 600 
Akron, Cuyahoga River. ........--- +9, 000 CouplemiRumn: -<..7s0. sasciet qoebaa 2, 300 
Cuyahoga River, tributaries of. - -- $3, 000 CrookeduRiins. oc. c-s.ssebeetee 1,300 
Little Cuyahoga River.........--.- $6, 000 Debecksun 25-8 Secs t ace amar 1,000 
Madison, Grand River...........-.. 20, 000 Dixon RUN =<. 5.5,. = s<Sancee Mace 2, 000 
Paden City, Klays Creek... .-.. 20, 000 Doctor Pork Run... o-ysceeeesk ee 1,000 
Urbana, Cedar Creek. .......-..--.- 10, 000 DawneyRuners 2.0 cone wees 1, 000 
Youngstown, Mill Creek..........-- 715, 000 i bentis pM. scacesccsc cee acme 1,000 
Oregon: HOT RUE see sea soe sac a eee 3, 300 
Clackamas, Molalla Creek .......---- 32, 000 Garden) Draft Run. 22-20. eens 1,000 
Liberal, Molalla River...........-..- 15, 000 GordonbRamicrs eaose co. dee sacueee 1,000 
Molina, MilliGreek - <i ooo ached jc. c0e 20, 000 Gum' Swamp Rum 2. 2.220. 2 hdc. set 1,000 
Noti, Long Tom River.............- 5, 000 Haines Run 1,000 
Pennsylvania: Hampton Run 1,000 
‘Altoona, Blair Creek... .:-.:....--< 20, 000 Haney Run 1,000 
Ashland, Dyers Run............-..- 500 Horton Hollow Run............-. 1,000 
aired Creek. . ssauiene Babeess 1, 000 (aides Ban Bee atk pace cae uo 
oiling rings, Boiling Springs (2) oJ 012% Fl a7] 6 he ee a 000 
s Pond.. & Hetil ttl a creepy rete A> 1, 500 Kline 13 [VOT aaa Seba moi eR rte: z 000 
Bradford, Chapple Fork Run....... 1, 200 Waying Rock Rum... 2.05.1 J..eso8 1,000 
QuakerRuUn. <ccencas wsnece sicer 1, 200 IRI CRWRUID = oe aos nace sate os can eee 4, 600 
Sugen Mune a. cco \Ses cs memeoee 1, 200 LEG UC IPMN = sao. caocicn acne see 1,000 
Tuna Creek, East Branch......... 1, 200 Little Coupler Run... ........-: =< 1,000 
Tuna Creek, West Branch........ 1, 200 Little Montgomery Creek.....---- 3, 000 
WillowaCneeks cn 54 s5-ccaee woe 1, 200 Little Moose Creek..............-- 1,000 
Canton, Biddle Creek............--. $2, 000 Little Stony Creek... s-css saceoes'- 300 
Braham Creeks. 2. 266 on coc coe +2, 000 TsO Wa RAIN. 5 cic nc ia alosecanseeee 1, 000 
KOONSIOTOOK. nc ssaee ocaegee een 72, 000 IMOSSer RUIN 225058) oy oo seenrail cea 1,000 
Mollows Creeks ones o.oo eos mcrae 72, 000 MernnissRUOn = 225.02. smeseaaeaeee 1,000 
Little Schrader Creek...........-- 2, 000 Montgomery Creek.............--- 600 
VO VENUE < cata ae corcicts es nates ae ane 2,000 MOOSE) (reekss sn 2 oo occ nase ee 2,600 
Lye Run, West Branch........... 2,000 IMOreanbRiNie. | Sch mn oosceuse eee 3,000 
[CLINGS hae a eon a 72, 000 rina iit = 5-5-2. cee ee ge 1, 000 
PineiSwanip Rune! - 2... cscs one 72,000 wine Hollow Run... 22.2222 sc.ecs0 1,000 
Rathbone Creek... cocs.s-c00 cee 72, 000 Pine Swap Rin! >... seen teas 1,000 
RO GIKORUUT 95 ote, sce site ec emene 72,000 PRUACCOOM, UII sete se lon sores Gee 2,000 
pchradenCreek-eoee se cea. . soe +2, 000 Rattlesnake Run: .-g- 05-0285 hese 1, 000 
POUPMECROEK ou ssac. co eee cote By 000 Red Rune os. c.5 22 se ee oweaeee se 1, 000 
SOOM IBTOOK ete ete ne ceeds 2,000 Reeds Run’ os. sstenack space ane 1, 000 
Sugarworks Run, East Branch.... 2, 000 ROC IRUN toc ceo tece sees scoeeeee 1,000 
Sugarworks Run, West Branch... . 2, 000 SAIMVR CCC chlM aeiecce eee 1,000 
pabenGreeka.. 2 ssccsecccsee cae 2, 000 Sanhorlwhuno.0.4 422456 eae eeee 2,000 
POP ASRNVORSR cor oo eo ncce cekaens 2,000 PANG BEDS com coSocisc ao jas eeeeee 1,000 
OWANGS CLOCKS oo85 ces cays weenie 72, 000 Selinidge Run's: 22. 5esssceconeees 1,000 
Watkins Creeke. oo coe sos o5 ann +2, 000 Singletree Run. ... 1,000 
Whitehead Creek...............-- 2,000 Spruce Island Run 1,000 
Williams Hollow Creek . A 2, 000 Stone Run ss2a8 soot secs cone eree 2,600 
pWalsom! Creeks e520 65 stent ce +2, 000 Stone Hammer Run 1,000 
Carlisle, Yellow Breeches Creek . .... 1,500 Stone Quarry Run 1,000 
Cedar Hollow Valley Creek........- 1, 200 Stony Battery Rumis.: 223 oss. 1,000 
Valley Creek, South Branch...... 1, 200 Stonevalle Runlene.- = tees os canes 1, 000 
Chambersburg, Caledonia Creek. .... 5, 500 DtOUGMRIONE soe asc s ca ences 1,000 
Carbaugh Run... .- cccscc- 2. ceene 4, 000 DUTVEVON Ruts cecse. coos. seen 300 
CODA. en a ccna seiga tees 3, 000 TarkiMWROne ss sc.0 esis on essa o=/eee 1,000 
BIN RUN esse scans cose cee ceemire 5, 500 Thompson Read Run............. 1,000 
raccoon Creek!) = .22-55seeqese nes 3, 500 (DEOUGHRIING Sos cce tence ae nce aa uae 600 
Sanatarium Lake................. 1,000 BV aiken) Rn se). a= soit ie dass - te 1,000 
Solenberger Lake................. 2,500 Walnut Hollow Run............-. 1,000 
Solenberger Run............... Jae 1,500 PWARLBHOY; UII Seawic scacesecec der 2, 600 
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DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. Number. Disposition. 
Pennsylvania—Continued. Pennsylvania—Continued. 

Clearfield, Wilder Swamp Run...... 1,000 Glen Union, Benjamin Run........ 
Waser Riis = 025s hk EONS Ss oe oe 1,000 Clendening)Riumtss2-tem os. 2. hoes 
Watch Hazel dunt sie steele 1,000 Cold’ Fork Runie ere sear 
Woods Runs2ieid ere occas 2, 300 Crabapplejhnitseeesseen see oe 

Coudersport, Allegheny River, Head- Cranberry Runeowiccess eee dees 

Watersz sess ste assese ssc dsse3 sae 1, 500 iPhants (Runs: 5552-8. seen 
Chapel Runs assesses eee ae 500 Rocky Fork Rune. cesses nee 
AO rhafeqa sts tab Sb Uo CAE A ee tee 500 Shoemaker Rum: -55----2212 22022. 
Dingman Run, East Branch 500 Water’ Plug \Run22222222-2se eee. 
Dingman Run, West Branch...... 500 Gouldsboro, Bell Meadow Creek... .. 
Kline Hollow Creek.........2.-:-- 500 Lehigh River, Headwaters.......- 
Lehman Rin eyes eh See ees a 500 Harrison Valley, Bloomers Run...-. 
MGNNOreeks nace ne nanan atte aes 1, 000 Blue Coat Run: 222225222522 acces 
Nelsonvinuneeras sane sacs sevens 500 Byam) Run. sae srs eae 
Nelson Run, East Branch.-.-..-.-..- 500 Clark Run 2422s si 2e5 22 s2se arenes 
Reed tint ss- sata csesssac see 500 ClintonsRun= S223 ieesee sss oe 
Reed Run, North Branch........-. 500 Devens Creek" ss2e- 2-3-5. + se eee 
Ruse Hollow Creek........-.-.--- 500 Dewight Creek....-.......-.----.- 
Stone Crusher Hollow Creek - .-.--- 500 Gilice Crebkisd wees cseee + tacts 
MW ansOnuRUns Sao ae2 aa see 500 GordinierRuneses ass ss-sbeeeee es 
BU OUIG SEIT ontete sect ollie ae 500 Hammond Runs. - 3 ..- 222 -s-sa<0= 

Drums, Lehigh River.........-.---- 800 ariwitk Wim. soon nee {fee ae ce 

Dudley, Miller Run? 2: :.=:22-. 295. 1,500 Janson Risse ess ease ee aes ee 

East Mahoney, Lakewood Lake... - - 1, 500 Werman Ris sfotocseeecate ae sah 

Easton, Bushkill Creek...........-- 1,000 Knickerbocker Run..........-.--- 

Ebensburg, Big Run...............- 600 Gent Hollow Run: :22225.22..0: 2.: 
Codar' Rune 0\-24er2c02ie2ercceeee 600 Manundels Run -252-22 9e---5-5-- =< 
Whest Crookes sears cede Saraes tee 600 Moores Bin ss2s2 seen ane eee ee = 
Clear Creek= Sens iesccisceseesue 600 Poletick Runs oes en essR cesses 
Davis: Creeks? S50 ese 02 EF SIC 600 Post Creek ss ss2 see sees eee 
ARMOSHRUNS reese se sssees 600 HOCK Rianne Sas 225 ttn. ce cence 
Jones Ran ss. 22S sss ot eI E See 600 School House’ Run: 2222-22022 anne 
aural Dick Runs: = 2222522522528 600 uirner Crook. ©. 5252222 fences saa 
WoeBrid otiniee ss Aes asa aee ace ae 1,200 Weley Run... -22-ssececcsnasasee 
Moores tRiumloe hoe 22 tase eee 600 "Whites iRim?s2siet sce as ce ee ee ae 
Morris Jones Creek ..-....---.----- 600 Whitney Crock: f52825.02t0. Dans 

OLR GN sae seess se evnnaes se oeee 600 Henderson, Gulph Creek...-.....-.- 
ROAM NpeeV Massa a2/seoaae teas ee 600 Howard, Laurelitunt 2.2: 2222222. 
Dheltig Rune ssi ie sces2eeseee 45.2 600 Leas Runiess2 2222252252922 sass 
kell ysihiimieessse scene ee ee 600 Howellville, Valley Creek.........-- 
Smith Runls-s2 22 as 22252298 600 Valley Creek, South Branch....... 
Pree, Creek. 2222552 see senses ie 600 Hughesville, Beaver Run.....-.---- 

HO OW R UT ee aan nee eae ene 600 Bip Croaks > ir = hen Se ee eee Sees 
Waters Rim. 2.22202) 2. 23 600 Little Muncy Creek ...-......-.--- 

Fairchance, Glendale Creek.......-- 1,000 Hulls, Sinnamahoning Creek, East 
Hayden Town Creek.............- 1,000 OPK Sooo ae ae ees sess eee 
Pine Rum See ses. sseeccdseseeshee 1,000 Susquehanna River, East Fork.... 

Fallentimber, Beaverdam Creek...-- 1,800 Hvrier, er yner Runes toss 22seseee oes 

Franklin, Lyons Run...........---- 600 Right) Mork Crock 22 s22i2 524 eee 
Patchel ants 42225. 5. a eee 1,000 indiana, Kyock Runc:ssssescce tee 
Reed Runes i252 sce sasdecceeeeee 1,000 Gilhourers Rim so2aes2 secere sence 
COUN wacepeceasen ce mace se ee ee 1,000 Jersey Shore, Rauch Run.......-..-- 
Two Mile Runs 25. 22325222-2625-5% 1,200 Johnstown, Alwine Run..-....-..-..-. 
Walliams }Runi2 22-2 2 sf Sees 1,000 Kano, Buck Run. .22.2.c¢c20ce sabe: 

Garden, Trout Creek...............- 800 Wife Run. foo shs sesso ee ee coae 
Valley Creek 23-222 25555502232 55- 1, 200 Kinzua Creek, South Branch....-. 
Valley Creek, South Branch......- 1, 200 antpan (Riise on seeseccees cores 

Gillintown, Benner Run..........-- 1,000 Mill Creek <23ee8 =a ess ehh ees 
Black Moshannon Creek....--.---- 2,000 Watermill Creek... 

Gorton: Runss252 Jes 5552535562 1,000 Kato, Beech Creek... 

Hicks ‘Runes ssseaerc esse eee 1,000 Panther Run 

MeKonnoey Rinse 32 Jsos5252 4 ese 1,000 Sandy Run.....- 

WEVGrs im s= sve essere seen 1,000 Wolfe Creek 

Nortonuktune spe assess sree RNS 1,000 King of Prussia, Gulph Creek ....... 
PinoueM oess reser ee OS 1,000 AUTON Crogke tes s2 25222 222 oS eases 

Glen Iron, Bartley Run........-...- 500 Lakewood, Potato Creek, Head- 
iBine Runs 22. os ee sssgsss ea 500 WHLES Sas cre ssl See fs We 
BranchiBwn seh se 1,000 Lees, Valley Creek......-.-....--.-- 
iButtalo (Creeley 222555. em 1,000 Valley Creek, South Branch....... 
HurmaceiGap Run:ss. 7.25.58 500 Lemont, Bear Meadow Gap Run..-. 
Watrel Ramis ss Ira s 5 fa FU 1,000 edar Creek. 200 31 es ae 
Penns Credit torsos nae 1,000 Centre Furnace Creek .........--.- 
SheasloysRime roo: <3 5s ee 1,000 Hanrel Rune 22222 ses eee 
Spruce: Rants Cis ss ree Oe 500 Mountain Creek. 232 222252524 728922 
Splizer Him ssos sss sss 500 oaring "Runes bs sees es ae ee ee 
Stony Runs sae saree ccc cee 500 Ross warmiP onda: 552s s 25a 

Glen Union, Baker Run......--....- 2,400 Shingletown Gap Creek........... 
Bear Pan Hullscooscs esse cree ees 600 i Creeieyas sas feeer sae 


Number. 


NN wo 


woes 


RW ORR RHE 


ewe Ow’ e ee ewe OTC 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Pennsylvania—Continued. 3 
Lemont, Slab Cabin Creek. ......-... 
PPPINPOLCO Ks. «cc cinincwiciin- Seas oe Se 
Spruce reek ee oe nc s5e=- See 
DONO CONGO Ke oe ciriocinininniano ease 
Lewisburg, Beaver Run...-......-..-. 
Lewistown Junction, Alfarata Brook 
Fishers Meadow Brook....-.-.-..-.-- 
McElhattan, Chatham Run....-..... 
Micke RUN js. aSos08 foots sat eee 
Mahaffey, Bear Run........--..---- 
Gunny: ns cont. 5 VERE 
ee RU .cse6 ewes oleae Tete 
LEITA RT Al 240 se a ee eee 
Paurel ARUN 2-\5 06). 55% sabes Sema 


Rogue Harbor Run......--.-.-.-.--- 
DAM MIMOR RUNING co, ccm oie net ac 
srehyo lied 260 ae aoe k ee Sees oe 
Whiskey Run........-. Joes ae 
Malins, Valley Creek.............--- 
Manley Mout Creek \ 5....-. 9586-2. 
Mauch Chunk, Bear Creek........-. 
SAMOS HUN won acaorwww orcs et 


Mercersburg, Blue Spring Run...... 
Church holiness ese ie 


Deckey aM. <2. 5+. 5. 

Milford, Dingmans Creek... eee 
DM ywartskilliCreak 2.0.2.5 sss5-s- se 
Raymondskill Creek .......-...--- 
BawkulliCreaks 82. 25... wees 
Wandenmark Creek: 25-222. 222 ses: 

Mi Hall Bull Runs. seen Saas see 
Cedar Run xo. . pe ides 
Cedar Spring 1 oe Viu ae eee eae | 
@herry ness sks i252 32 e ee eees 
Comadiner Run: - -2ocel2 522564 -2- 
Cooper Bun... sak shes see zee 
WNC Rigs. Asal s soe tote 
Nishingi@reekey.< 102.5. 2222+. -5 520 
MoxHouvow Riltieess. seb mi it 2853 
Bhi (7 A Ree OREO ee eee: 
Little Fishing Creek...........-..- 
Mone in Soc tseeees cela se ae 
CASH ne a2 ke ls. ad eee sarees 
McElhatten Run...........: aesed 2 
Matter umes... 55) oe a 7 eee 
Mirchleny Rim! 2550 75 sae 
Pepper hines.) cranes 23a e «oak ae 
Sand'Spring Run. |. sees sees 
(Sioiiiteg 21) bs eee eee eed ct 
price Run. Hayes os es ees ee 

Mill Lane, Valley Creek..-........-- 

Minersville, Big Creek... asee2 
Blpek Creek: < 2222-2225 4284 seat 
WDeepiCrpele so sess 55552 suey She 
Mrieltam Haein ee Sy 
Wrest Creeks 2222-2. 15 vise ela size 


New Bloomfield, Juniata River, trib- 
RIGA DY One oe oe Scaled 
New Centerville, Tout Creek.......- 
Valley Creeket: 5 itp cst bisa axe 
Newport, Big Spring Creek........-. 
Osceola Mills, Bear Run...........-.. 
BigyLroutiRun ssc 2 52.5053 
CoglRinmn io 5 6 feat ae a ee 


Orwigsburg; Shoener Run.........-. 
Paddy Mountain, Penns Creek...... 
Paoli Road, Valley Creek..........-. 

Valley Creek, South Branch....... 


S 
S 
=) 


sseses: 


So 
o 


Rronmnmd lmwth bd 


eS Se 


SSS8s 


. 


we we OOO 


BESEESEEEEEEEEE 8 


. 


Disposition. 


Ross) Valley; Creek: .......-.-..s2es-e = 
@agles Cree ka saaasuos eee 


Philipsburg, Alder Run...-....-..--- 


JN) US) SE Ree eee ere taboos 


BENNEL RUN. Sac ccersencoce steel 
IBigplOW BUNE oon Sonne aan an 
Bie Spring Run. ....0.cj- ac-n0 atts 
BU PRP Ba. ose a stops aoc ee 
Black, Bean Run «occas arte te BY 
Black Moshannon Creek...--.-..-..-- 


Guiry eM ae fa ae sietemiats) cree ee 
ID Fryar ld 84900 a ete ene ened 
Deep Rock RUN << sae <iqs enc nc- see 
HIGROPR UNE sa cac ceca 
IO RU oe a yoeictctntnarsinntereee 
St ROR RUN: eta e.c aceite aatls 
OTP O VRNIM apa oe saeco 
NOT MOG RI eer cfareicr creer 
POTSHO ye RNS =< cde css 
PET SS TRU oe. 2 of eyareccchcashoim moins 
PFT GOOH MEG Rs oh m,42, agian caer ete 
LaRIVAA Cs Wl oh b 01S Se REE ce Zee 
TIT OPC ye oie a arexeretsieiarrocraese ee 
PithleWwbea ver Rain 5.2 codes ace e ok 


1 G10 (eh 2410 0 0a eR Ch 3 t= 


Slate Rune 2 -soccecce sana seo 
Sleepy Hollow Run...........-.-. 
Smayes Runes. ans cccceee~ eee 
Splashes a eee ae 
SpriceRUNG 2 soapaccsecee eee es 
Sterline Rinne. s: ss. 22a. Soe 
Tomahawk Rims 422s . oeesead= 
Tom Tit Run 


Turtle:Spring Run... -S-s25--5268 
Twyip RON ses eist daseeeciaee nee 
GD S01 i RP eae eer rs 


Plane Brook, Valley Creek.......--.- 
Port Allegany, Comes Creek.......-- 


WAI RU eciaeee sacs eejernac Gener 


Skinner Creek, South Branch..... 
Skinner Creek, West Branch...... 


Port Matilda, Bear Run............- 


BOSVOE RUD i cececcassssressccscace 


ws ew 


Bl tat OS ed PRE OR Od ad OSI Oat RS OS I Oa Od OI Oa OE OO Oe SREP OSS tS eat eS Si Stet 


Sees eeebeseeeseesseeseesseeseesseeceeseeeesesseee8esseeeseseeeeee sees seeSSeeses 


wvewevuevwe swe 


48 
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Distribution of fish and eggs, fiscal year 1917—Continued 


BROOK TROUT—Continued. 


Disposition. 


Pennsylvania—Continued. 
Port Matilda, Brown Run...-....--. 
€oon Hollow. Run....-..,css-s282- 
Mlat Rock Creek. <==. 7bep see 


Mead ow, Oreck: Fac acee maaan 
Milligan Hollow Run.............-. 
PNG HUME cis secs aera See 
San yehUNy oeeeeer een aaa eee 
Sand Spring Run 3 
Shiver fos ceeeeekeceeee sere 


Spruce RUN. -5 = ccciciacciecimacds sonore 
stony Creek ccccee mie e keen eee 
Tumbling Run. seccnsce5- eee oes 
Preston Park, Potato Creek.-.-.....- 
Ralston, Abbot Run.............-.- 
BearRune. .o)<gsccse.aeee 
Bear Drap ION. oe sem stncmeeeeees 
Bottle Mun. scccccceiacteeeeseee 


Wellow Dog Runes -ssso sss -sseeee 
Renova, Baldwins Branch.......... 
Praline 5 Ne ee aes 


Holly Braneh2. 5c. -scsesssseenss 
Lebo Branch once sccmccsesecess 02 
PICK RUM sa, 52c sa sccecienesaasattes 
Rick Run, Left Mork. 2. 9229-22222 
Little Green Lick Creek........... 
qoorililiyi@reck- se. ssp eccneeseteeee 
MeCraney Runs sa..-seccscaccense 
Oleona Creekes (a. <5 dtes eee = 
Pump Station Creek. ...-.:.-.:-2: 
Seven Mile Runt. ois accese cee 
Shingleibranch!u..sesassqessenee 
Young Womans Creek, Left Fork. 
Young Womans Creek, Right 
Morkies Soe sacks ce cscaseeee tone 
Womans Creek, Summer- 
SonsMork: - 22 5245\2<cce2t Gas eee 
Richland, Krumstown Creek....-..-. 
Millards Wakes: =. -5: 5. .8sc0-o0e4 
Mill Creeks ee S228 tec s cea eee 
Roaring Springs, Beaver Creek.....- 
Three: Spring Rum... .2.2. see oF 
Smithfield, Piney Creek...........-. 
Somerset, Ankney Run............. 
Bare Rock) Runs. o:b theese 


@Clear*Run\(B) s\2..2.2 hee seeeeeee 
Weeter Rime. 2 eee ueekceele 


Number. 


Neen Soe Sele NB Ney Se 


g 
i=) 


Disposition. 


Pennsylvania—Continued. 
Somerset, Lohr Run.............-.-- 
North Fork Run...............--- 
Shafer Rinses See awe eee 


Stillwater, Fishing Creek..........-.. 
Stroudsburg, Little Bushkill Creek. . 
Summerville, Piney Creek, branch of 
Tamaqua, Clear Spring Run...-.... 

IN@SLIOR ARUN. 2 oe eee eeeae eee 
Tobyhanna, Tobyhanna Creek...... 
Trout Run; Bear Runs. 22-3) -- 6 


Blacks Creoles. [23 eee ee 


Nwolf Run. fo. se es eee 


MeGy,yorace, Creeks <<. ccreecnpe ee 
Deonard Creek- 55... cee eee 
Ulysses, Newton Creek............-. 
Uniontown, Glade Run 
Mil Runes te eee on aes eee 
QuebeedR umes ose 
Valley Store, Valley Creek.......... 
West Chester, Mattock Run......... 
Whiteland, Ashbridges Creek....... 
Wihiteland: Creek. .: 22422. 2s eesee 
Wilkes-Barre, Bowman Creek....... 
Williamsport, Big Bear Creek....... 
Carter RUM eben ici. mrsiore eemeceteee 
Days Ran. 2) bonace-cese eee eee 
Hoagland Run, North Branch. ... 
aureliValley Rim... ceo e eee 
Plunketb Creek. 25. c- aoceeu enone 
Shingle Branch..ccesc ccc eee 
SpPoOonerjRuUN: 2 eccosceeeeteeeteee 
NV OLER UN. nce cone ces meentereaeeees 
Windber, Beaver Run 
Beaverdam! Creck.w.2..cecssessnee 
Berkebile!Run sosseseee eee 
Berkey RUM. seeneneece cece 
Biscuit Spring Run. 
Bowser Spring Run....... 
Clear Shade Creek............. 


Little Dark Shade Creek.......... 
Miller Run 


Whitiker Run... [S250 2223 Lana 


72, 000 
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DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Rhode Island: Georgiaville, Harris’s 
[010100 yg pec eeoSe Bene Sener Goneran 

South Carolina: 

Walhalla, Bare Branch...........--- 
Colies (CrGd ic wele his Cans no doo ra 


South Dakota: 
Buffalo Gap, Beaver Creek. .......-- 
Deadwood, Two Bit Creek.....-- ae 
Dumont, Rapid Creek. ......- Bo 
Elmore, Ice Box Canyon Cree 
Raddick Gulch Creek. .....- aes 
Spearfish Creek, Upper........-.-- 
tld Cab. Creek ons <2 ce seem aes 
Englewood, Bear Butte Creek..-...-- 
Bopus dim) Creek... 2. aus ee 
Box Wider Creeks. csc ehacerk so<< 
Corral Creek: 255 <e-aaiarss temclnn 5 
East Fork, Spearfish Creek, Kill 
Dai TANGer sh. scmn- js aber 
UkKCregks seecr ce a= Sense nnt = oviaeing 
Elk Creek, branch of..........-..-- 
Elk Creek, Halls Branch.........- 
Elk Creek, Hogan Branch........- 
Elk Creek, West Branch.........- 
WBISTO) CLOG Keats oar oa mind -Siae'gare cine} 
IRIN AKOTOG KS eos lose oe = Fines ceed - 
IS WOlTOO Kn. ot es seee esas esasfserite 
Shim CLO Kse~ soa- = +502 4)--eeee ss see 
ARBONPINCTOR Kee ian foe o~ =e ae 
little Bik Creek... ...-<c.dsc042- 
lhower Mlk Creek... . sis. - ba 
McCalisiGreek. << 5. a<oc2-00 22 cbse 
Middle Box Elder Creek. .......-- 
Middle Elk Creek..-.........----- 
North Box Elder Creek.........-- 
South Box Elder Creek. ......-.-- 
Spovateres( Oiiet) ft SREP ABB Spec peeeeeoe 
Spruce Creek 
MV ATO ONOO KES onic cicinteia sinicratctorso saieiety 
Upper Bear Butte Creek.......... 
Fairburn, Squaw Creek........-.--- 
Hermosa, Battle Creek........-.---- 
(So REFN, oh CRs) SSeS OBRE ce recree ie 
Hill City, Barthold Pond. .......... 
DGIChis <5 Se ees oe 
TOMS CLCE Kees sisters cp eee 
iSjoyatiteal Chee ete Sepaeeeeseeee-cbore 
Spring Creek, Newtons Fork....-- 
Epper Spring Creek.....-..-.-..-- 
Hot Springs, Fall River....-....-.-- 
Upper Beaver Creek. ..-.-...----- 
Wind Cave Creek. ....-42u-tid- sa 
Tron Creek, Iron Creek...--..--..---- 
Martin, Bear-runs-in-the-lodge Creek. 
Little White River_...----....--.- 
Nahant, Little Rapid Creek, West 
Leith) dee ae eeapoceenoceer rice 
a pIG) CLeeks. <5 acme === 
ilermOree eee ante mainte a clapmsssninlala'e 
prime Cree ken ac a neneammen ae 
Milson! Greek .@ cwascntk akemcisttclasis 
Piedmont, Little Elk Creek 
Pine Ridge, Wolf Creek... 13h 
Wounded Knee Creek...-.-------- 


Pringle, Beaver Creek....-.---.----- 
Rapid City, Antlers Lake.......2.22 


@anyon) Wake so. .e=c- == eee ee 
@astle Creeks: 5.1.2. --c-acaceeeeee= 
Gity Spring, Pond------=-e-n-ea- 
Cleghorn Spring Lake......----.-- 
Cottonwood Lake..........------- 


Number. 


42, 000 


1,000 
1, 500 
1, 000 
1,000 
2, 500 


Disposition. 


South Dakota—Continued. 


Rapid City, Dark Spring Lake-.-.--- 
Weer Creek... sss2a0cen—54— as 
Har Ground Lake..s..----seeacees 
Halley Wake pene 32-2 sae5s> eee 
Indian School Lake....-.--------- 
ditecM One) ae et POC eE aEPErEEECocec 
ieenan! bond 3.25.4 .556.5-.e eee 
Wine Creel: oo: 1 224 2A Le 
Mime ein Creek. 522.222 -:sa22ei2 
Little Rapid Creek........-------- 
Hockiiart Pond... -s92: = 2222 eene. 
Mone Ponds :ose-524-3.5-ceb ees tee 
Min hy ond fac assem mean 
NupretiCreek.). 5-2. s222ss2seee-= 
Power WakeOscass5scnccs eee cee 
brairie Credkessccse soso asecccetee 
Round Bond. :--2-2S2 IIR ete eee 
Schamber Pond::...2--s2s--¢sese 
Seoth PONG. -se22s5 sees eee eee 
Sicklenmhondes.--oeacss cannes 
Slate Creek: co.2-22- oes eee 
Spayde Pond. 
Spiny Crea see se-seseaee << se= <= 
Superion Run... - ese" a6 eee a 
Tittle Spring Lake-...-.-.-------:-- 
MnnnolCreeOk.. one. ssc seaent 
Witloninwotepkcosec ttle: sanoe sees 

Rochford, Gimlet Creek....--------- 
Tittle Hapid Creek... ..- 2-222 5-524. 
IR ADIC @heekes Sonne. cee ane= sai 
Silver Gneek. cose eas n0s yess 

Savoy, Beaver Creek....-..-.------- 
Little Spearfish Creek....-...------ 
Log Cabin Creek....----.----2---- 
South Dakota Fish Pond.......--- 
Spearfish Creek... «|. ----------s---- 

Spearfish, Beaver Creek..-.--.-.---- 
BailliCookiBranch:. ....-2¢ees esses 
Bridal Mel Rivers... ceeees-secu se 
Camp No. 2: Lakes... .-----.-5---2 
MinickenvOredice oon see sacs = ccccnc ss 
City Cres komen eee nee 
@oxes Wakes... can ceos- ass eeaeeee 
@ragorBranch 4g... acess = eee 2. 
Grow: Creekies eee eee ote ae 
Crow Creek, Authier Branch..---. 
Dedrich Spring Branch......----- 
Ernest Spring 
Farmer Jones Creek..------------- 
Hemlock Spring Branch....-..-.-- 
Henwood Branch... --..--.cm2- 
Baeeins| Creeks = =~ aes =e aoe 
Hilton Gulch Creek....-.---------- 
SDaviag 12195) cle) a1 MERE A RES oees nee cc 
arbiawtepYanci == s-=cacmienaae a 
Lindley Spring Branch.......---- 
Little Ranch Creek......-----.-.--- 
Lower Redwater River-....-------- 
McCofim’ Creek:..-\...-.1-.--/s2---se0=2 
McGregors Branch...--.----------- 
McVey Spring Branch.....-..-.-<- 
MAB ranehe eo cyactc cemeee emieine mee 
Mardens Spring Branch..--.--.---- 
Mountain Meadow Creek..-.-.---- 
Oak Spring Branch....--..-------- 
wens Greek. -c asses asec 
Park Spring Branch.......-------- 
Pettigrew Branch. -. 
Power Dam lake: ...----------=- 
Rapid Spring Branch. .....-..---- 
River View branch... 252 -2-4- <<. 
Schmidt Branch.........---.--=-:- 
Smith Spring Branch...-.-...-..-- 
Spearfish Creek...........-..-:-+- 
Spring Brooks cctceow on eesse ce = 
Spring Creek........-.-.---------- 
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50 DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. Number. 


South Dakota—Continued. 


Spearfish, Spring Draw Creek......- 10, 000 
Stucco Mill Branch...........-..-- 4,000 
TOOMOY: DIANCO-consecc.- se ease rs 6, 000 
Moomey Waken<s-sssescsccceus setae 8,000 
Town Creek Branch........--.---- 2,000 
Weare Branch: = 502 sc ecccmemtacacinys 5,000 
Wildcat! Creek: cae sons. sane 5, 000 

Sturgis, Bear Butte Creek.........-- 7,500 
Deadman Creek..-:..-----csssecets 2,500 

Tilford, Morse Creek. .....-:-------- 1,500 

Valentine, Rosebud Creek.......---- 1, 500 
Schweigman Creek.......-..------ 1,000 

Tennessee: 

Bristol, Bie Creeks ac casas ance ee 1,000 

Elkmont, Jakes Creek..........-.-.- 4,000 
IGILEIG. PREV Ol seco nies cecicecicns ates 2,000 

Erwin, Coffee Ridge Creek.......... 2,000 
ae Beranthicee yantencnt ake ces 750 

Garbers, Cherokee Creek........-.-- 500 
Ramsey Creek 6c. oat scence ee 500 

Unicoi, Clear Fork Creek...........- 250 

Wonderland Park, Laurel Creek... . 2,000 

Vermont: 

Arlington, Battenkill Biver......... 51 
Beaver Brook...............-.---- +5, 000 
Benedict*Brook..sn27 25 fhec46 2 <n dia pens 
Butternut Gutter Brook.......... +2, 000 
Moles Brook seer se se cceeen. cance Wey 
ne TBP OOK seo es ec ace ee 52 
Fayville Brook... ie 51 
Reed Brook.... i $2,000 
paring Branch.......-...20esssad 51 
Roaring Branch, South Fork ....-. 15.000 
Wiatm: Brooks. ..<- << naeuics dagen 51 

Barnet, Aiken Brook:......s0:u2ai12 +5, 000 
East Peacham Brook............- +10, 000 

5, 000 
ETAT VOVa LOOK Seer ons oat. coer Te O00 
i OVODINOK tacos sm cecole ss aaeee oe 1,000 
Sucker Brooks: siiscaecn coea saa cble +8, 000 

Barre, Daune Wood Brook.......... 71, 000 
La Fayette IBYOOK. pense oes. 3, 000 
Martin Brook, s.wiise. secesick te iy 000 
Towne: Brook.......<t.adeit acute +3, 000 


Bennington, Barber Pond........... 300 
Bickford Hollow Brook 


slaeeiik wove 300 
Big Hell Hollow Brook ............ 1, po 
USPOWNESTOOK eet et ase a Heed 
Bushnell Brook .........2.22.2..+- a 
Chapel Brook... .....ianestt Atioeee 
h B 7,000 
Chase Brooks tsa Fo er ae 900 
Dewey Brook 4.25. eee hepa 


Dunville Brook. .... 2: sscctesietviee 300 


MIVOnSATOOK 3225p e ee ahaa ace 00 
Purmace:Brook=.52s nee, age 1300 
Glastonbury Brook............... 300 
Wad GAB KOK. 24m ncn mtu ieee Mee 200 
Little Hell Hollow Brook......... 4,000 
Perry Thompson Brook........... te O00 
mider Brookes reek cee TS a 14,000 
Rockwood ‘Brook :::.20) 572.45" 15,000 
Bouth Brookes) .. ok cp ce RL 300 
SirattonuBrook. . 2.) sasueye a eae +3, 000 
MUCKEr PRONE sh. ee ee ”300 
Walloomsac River................ 300 
Waters Brook... o0.0-ssseee Base +3, 000 
Woodford Big Pond.............. 300 
Woodford City Brook............- 200 |) 


Disposition. 


Vermont—Continued. 

Bolton, Beaver Meadow Brook... ... 
Haney Hollow Brook........- 
Jones Brook:.t cnc snc ashe oes 
TorkiBroOws. caucuses sceakie 

Bradford, Maplewood Brook. . 

Braintree, Thresher Brook. ... fi 

Brattleboro, Ames Hill Brook....... 
Barber Brook aeuc set eesiee'- shi- == = 
Bartlett Wsrook- =o. once aeereee tier 
Bingham Brook? csce seh eas. s se 
Blanchard 'brook:22. 5-5 -ce ena 
Bonnyvale Brook.............-.:- 
Broad Brooks: o--. see seen aeons 
Brows Brookes. eee eee eee 
IBTUCe BLOOK sce cess. e tee eee 
Bullock Ae Sade 4h} eee 
Burdict Bro 
Carl Sargent Brook...........---.- 
Chamberlain Brook............-.-. 
Church Hollow Brook..-.......-.- 
Cold Brooker se ste 22 Seer ines eee 
Crosion Brookes 2s sses22ssseeseeencs 
Mean Brooke s.25 422424 f24e222 22724 
Deer Park Brook= 4 -2--.- eee oe 
Diy TOOK ee xanthan sence 
Hdson Akley-Brook?.) {-\ iss. 5) ac 
Hllenwood Brooko!. 82225. 73-3. 62 
Igor DTOOKe aes) ses > se eae ena 
MranklinvBrooksss22822.d-2es20-=- 
Glidden Brook: : z.2<2:-ss2<s:4-2- 
Goodenough Brook..:-.-...-.---.-. 
Green Rivetysic222ssie22steseencs 
Halladay Brook-=5----s2scs++eee = 
Merrick Brooks s<22 222222202 -55-2¢ 
npley Branches: 2575ssa-- sea ss) 
Hinesburg Brook....-.-.--------- 
Houghton) Brook: 3s.2¢.2/2+-pac = 
Houghton Meadow Brook......... 
Hunter Brogkce. 25820 sees 
Israel Wood Brook.....-----+.---- 
Jacobs! Brookese5c0ss525sA55ss0---4 
Jenks) Brook. Js: 22-322 222522--52-- 
Johnson Brookes2-4- ceases -e-see 
King Charter Brook... .- ti) LOGE 
de yndeWarOOk sass teen tees 
Marlboro Branch:..--+:+2<:--+--.-. 
Meadow! Brook:.2- «200 ee ee 
INiles | Brookie 2.255522 54 cece ease 
ReediBrook.-.2is22c5s¢ennc scenes 
MOATINSIBIOON Sic osiccaessaseahess 
ROCK Iver i. awe ses ses comme wes 
Rock River Branch..........-.-.. 
Rock River, North Branch....... 
Rudd: Brook:...-i<ctenstertecceeees 
Sam Sargent Brook..........-.-..- 
Slate Rock Pond......2220-2 2225... 
Smith Brookitaossse eee se 
South Newfane Brook........-..... 
Thayer Broo0k. et see. se sete see 
Minkeyry HLOOK. vsacicccnciceremsobd 
Vick Warren Brook..............- 
VO GTO Bate sae keen comemescmnere 
VATU BTOOE sox cccaciessipmmumeemeae 
West Dummerston Brook......... 
Walliams: Brook...5205 4 bce clan ceae 
Winchester Brook...........-...- 
Wrisley Brook.....:...ovee sce haee we 

Bristol, Baldwin Brook........-...- 
Durfee Brook. ...<.~.c.j-. sss bees 
Hewitt Brook:.i:...:25-) sigs... 8 
Norton Brook. .<\5-s0=smecetcin ele 
Paine Brook... o..<s0.¢tstt« sakes 

Cambridge, Ellsworth Brook........ 
Hutchins Brook:...-,--2-ns +0-sseee 
MeGuire Brook « 255... 2cccma seme 
Macumber Brook.............-.-- 
Mansfield Brook...........-.-.--- 
Redmond Brook........-=--Gaa-= 4-0 
Reynolds Hiver......2.-.-cssccees 


Number. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. 


Vermont—Continued. 
Cambridge, Waugh Brook........... 
Waugh Brook, East Branch....... 
Canaan, Big Averill Brook.......... 
[BaP A Verb nvABOs st cco... e- en none 
Black Branch (Wirst)..:--... 0... 
Black Branch (Second)........... 
Ores akesi se: toe. so. es sebsekts 
BSH OG Kana. c sicivisoir ppt o> sen 
Mellow BIAnCh.. 2.25... ...0ndseeoe 
Center, Larabee Brook............-- 
Chester, Chester Pond..........-.-.- 
Cuttingsville, Beaver Meadow Brook 
Crocker Brook ....2.5...2..2/0a0s One oe 
Danville, Hartshorn Brook.......... 
Sucker Brook 
East Dorset, Battenkill River....... 
Mad Tom Brook 
Otter Cregie. a2. oul. ae bear ee 


East Ryegate 
Moore Brook..........-..--2s+++-- 
Ely, Bannock Brook 
Enosburg Falls, Cold Hollow Brook. 
Ladd Trout Brook...............- 
Mineral Spring Brook............. 
StonevilleBrook..2.<..-.....iwosit < 


Lamoille River, Headwaters....... 
STBNNArA BOO Ks. < <. wn salnn <cieltee 


Groton; Darling Pond: 2524224225... 


Hardwick, Abutment Brook........ 
Bailey (ch UA ey Rie enaens anaes! 
MOMIOIMS TOOK ay a cae caaaaeceu sais 
Cooper Brook... wautics Junk tee 
CGrMIer DIOUK «256s w ca caunse otis 
MAOIs TOOK. cu 22. eee vope eae 
High Trestle Brook............... 
Mande me rook. co... sAseseti gts 
INDPPIS STOO ees feos oes fe ce tease 


Holden, Barnard Brook............- 
BREST IE ROO Ko. <5a25 nals Jac vseuee 
PMR TA STS OOQKE osin as esa0.5 sin 4. aetles 
Clovervale Brook.................. 
Clovervale Brook, East Branch. -. 
Coal Kiln Brook........- Ea 
Coburn Brooks... <...-- 


Furnace Brook, North Branch. ... 


Furnace River, West Branch...... 
PEMD LOOK~ cmos 2s ti puss caine 
MeiTnloms GOO ee sesees Sea secsceee 
WOsepodsbrook.:. 22. i secceect<5.8s 
PICMIG IB TOOK cise sche letccccedesee 
BUA AI TOOK of. sce c oo Soa cess 
uinipyisroUmeece ss secu eI! He ay 
Valley View Farm Brook......... 
Wardwell'Brook.c 22.222 c2.0294.. 
Hyde Park, Tyndal Pond........... 
Dake,Averill Brook..-........0.5-- 
Bip Averill Take. 90.) 22. s<seaesee 
iscis Branch ates s S2.ces0 come 


Norton) Lake. o's sis tieuit= ze nlyohl’ s 
Nulhegan River............0..00.- 
Lyndon, Hawkins Brook............ 
MElGON Brookes. 6 ncn rcccse ox ate 


Ronee 


Number. 


500 


$388388838 
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Disposition. Number. 
Vermont—Continued. 

Lyndonville, Dish Mill Brook. ....-. +10, 000 
lowers Brooks = 25s) bc teeeeen nse 3, 000 
ieaCh Brook. oto scsc8 uesme sie 2, 000 
ANDO TOOK = = Sasaki suns ene eee econ +3, 000 

Lunenburg, Cat Bow Pond........-.. 4, 000 

McIndoe Falls, Chamberlain Brook. { 18, ae 
CrpAMeryADrOOk.. - cose es sacs chek 200 
Manchester Brook................- 200 
Moore Brook.) = 32. $e) ss55.cnenaed 400 


Sygites Pond! y= 22. 2sccc conc ce ae 5, 000 
Manchester, Battenkill River........ 
Cold Spring Brook ................ 
Lathrop Brook: fi... cste even ccwnes 
PUVENTOOINR tem eee Se ee oe I 
Manchester Depot, Battenkill River, 
VV GSO ekanChts Pee ok 
Marshfield, Beaver Pond............ 
Doestortown Brook... ..4-cccas 
Ezra Mears Brook...............-. 2,500 
Lamberton Brook cos .<eo-aehecare 
Niggerhead Brook................. 
Middlebury, Dutton Brook.......... 
beples i Brao kee ste nco ccc .o ok Skane 
MoDowell/ Brooke... .0. 2 ek 
Middlebury River... 02... sseeeule 
POOR POLIO BE LOOKr = anon cos toca 
PRIUOM CRU ON seas coe bc att te cca 
Ripton River, North Branch...... 
Steam) Mill Brook. 2). f..00 2.02 ..0. 
Middlesex, Long Brook............. 
OIE USES LOOK hic. soe soic cardiac a 


SLL tte 
DALY 

SS 8= 

ooo 

ocoocoo 


Montpelier, Lairds Pond............ 500 
PavNO Brooks sleet tee SA cepr ste 3,000 
Morrisville, Billings Brook.......... 6, 000 
Bugbee Brook..................... 1, 500 
(O/a\a7 e752) [ole] eee ee Sie A nag 2,000 
Darling Brook’ 13. ie 2,000 
(PUES) a 304 ys () eee Seetlay al A Bieler ete 4, 500 
FIG VOMUETDOks 28 oSes Sicsk waste: 2,000 
Mo Nal Brooks {2 A083. aco3 ee 4,000 
OLAS VBTOOK. 20 soem aaacw ables 2, 500 
PUY MOLY TOOK) tip stand dc ecce sacha 4, 500 
BING pETOORIee eee eee ene ca scree +2, 000 
Upper Terrill Brook............... 4, 000 
Newfane, Grassy Brook............. 1,000 
New Haven Junction, Dike Brook . . +8, 000 
bard Brook ssk. fos ck es cso +3, 000 
Newport, Buck Brook (A).......... +2, 500 
Buck Brook (B).........-........ 13, 500 
WamlaniE routes acct cvcses necaeeen 3, 500 
WEA VOOKS a) oscccscs ccs ascectene 3, 500 
Merton wBYOOk!= es tree loo aon 2, 500 
IOUANGUPONGis sis ccaceaneecs cndas 1, 000 
VOGMBIOOR Ss eceh ssc cecadnasus. 4, 000 
rider rondoet st oo boc Steet snes cas 1,000 
ONS STOCK Citks cose caeac ee sesewa 7,000 
DOrenttyBrooke 6 ooece Seah s cae 4, 000 
Papenaw Brook................--- 2,500 
SUGR BTOOR Sees ceceecucce ws be aban 5, 000 
MntletPORG!s oo 2i.c Secsecucceenans 6, 000 
VARIES PONG oo iscan s'eicc cidimepaae wiser 1, 000 
WUBPOHDLOOKS co he dcanecucaccccnaeete 4, 000 
WVatSOMUBTOOK 0 2S ceca cc cpuminttelas 4, 000 
North Troy, Jay Branch. ........: @. +5, 000 
Norton ills, Nulhegan River, 

Black Branch < cccecc ca teear ane +12, 500 
Nulhegan River, East Branch... .. +14, 500 
Number Six Brook: 2ci32-20.20 6. 5, 000 
Uoaring (Brookes: tien. .c-= poses 2, 000 
SWaAnsOnuBrookes sss sae cases cet ae 4,000 
PLOW BIBNGM. jcc su cccien's + amaecm 6, 000 

Norwich, Lake Mitchell............. { tae 
, 

Orleans, Dewey Brook............-- +3, 000 

GalhipiBrogk (acces swam shew e nes +6, 000 

ADT MME BOD cis cco tetas cameraman +3, 000 

WYyIDADUBLOOK op cvs eteatapaeade« +3, 000 


52 DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Distribution of fish and eggs, fiscal year 1917—Continued. 


BROOK TROUT—Continued. 


Disposition. Number. 
Vermont—Continued. 
Pittsford, Chittenden Pond....-..-.- 715, 000 
Plainfield, Bancroft Pond.......-.-- +3, 000 
Kingsbury Branch: -2-::2::-:=--+- +3, 000 
RiPsonvPOnd ss tesee=tesaee eee +3, 000 
MlayvloOn BrOOK= sssee ee seea sees +3, 000 
Poultney, Endless Brook....-..-.--- 75, 000 
18 (<8 00) ae ee 73, 000 
ewis Brook -teen- eee eseme ater +5, 000 
Morse Hollow Brook.......-..----- +4, 000 
Poultney Rivebe=s=-22=--e=22-2e=- +15, 000 
Ries TOO Kee Sheer sneer ne see ar +5, 000 
Proctorsville, Williams River.....-.- { 19, on 
Randolph, Adams Brook......-.----- +4, 000 
/ NIG TRO 80 seo onccdencebaeegeasce +5, 000 | 
Avinis Brooks <<4:-se5.7.002s2hoeee +3, 000 
AV GT Sib TOD Kia ae neste eet eee +5, 000 
Biss Brooke22i4 242 c22e2: settee +2, 000 
Bear Hall Brooks) t22eee!-5-- aes +3, 000 
iBeadleisipond: ie: =e eecer eae sees +2, 000 
Blanchard: Brook=--2s-a-se ee see 2, 500 
‘Bowman Brook. .52/5/-)-- 22 se 000 
@handler Brook. -222-- ieee eee 4,000 
Wlonenibrooke tse esse sansa 74, 000 
Cushman Brook2.: +: =24- 2. s2-ee- +3, 000 
isherssbnooksere=-- eto eraeneeeee 72, 000 
Gold Brook-s<-/5-26 cheeses esas +2, 500 
GilliBrookes yeti s see cca eee +3, 000 
fotmain: Brooks e. eo eee =e +3, 000 
Howard Hill) Brooke** 22 -2--.-2.- +3, 500 
Marin Brooke eie 2) be ey Se ea ce +2, 000 
Meadow iBro0kst =. 2222-2 se sens +3, 500 
MOSS BToOk(s) seen esse scrioes 71, 500 
MAGE ONG ernie tenes 1,000 
Poverty Lane Brook...........-... 73, 000 
Rearing Brook (A')--2 22-2 4-ch eee +2, 000 
Roane Brook: GB) 5-2. -essenee +3, 000 
OGGS BOOK tee 285 ee 71, 500 
DOPE DLOD KAS eee Hoesen +2, 000 
SPSArS) BROOKE ee eee ieee +3, 000 
PNA Ver DS hOOKe eco ee ee eee +3, 000 
Upper Ayers Brook 220/52. 2-2:--- 72, 500 
Readsboro, Bailey Brook....-.-.. 600 
Canedy Brbok ane ine es 600 
HSH VELOC sen cote = ieee es 600 
Oldenw Brookes 1522-2252 ec 600 
IWiGS EP Branele as ee eee nae 1,800 
Rutland, Brewer Brook...........-. +5, 000 
BRItLONMBLOOkKses. 2225385 44522 +13, 000 
Castleton Rivero. 2 s2ot eccnace ce +8, 000 
COldCRIVeI tence toes na ene eee 16, 000 
(Wonnorsperookseseaaces seco see +3, 000 
Dawson Brook = e025 222222252 e eee +2, 000 
MMIC ETOOK As o>2 oo cncseee ee 75, 000 
Glynn ‘Brooks 2. 2222 72 {225-2 seek 74, 000 
Jini BlakeiBrooks= = 2 oss acecceeces +3, 000 
IMeDOVitiTEnOOks = 2227525 54e eee +3, 000 
Moon Br OOK =. eee cec.see ene +3, 000 
OLBTICniIBEOOk se so5c2aa- tae eae oe +2, 000 
Paint, Mine blocks. 2222 sseerecoe +3, 000 
IPBEKCDBROO keer ee ae tcean nas hee +3, 000 
Phillips(Brook 3222 2522252 230s 42, 000 
School House Brook...........-..-.- 73, 000 
Sled 1S ie Shs Se se eUeH See SBeenSe +4, 000 
Shrewsbupy POG! 3.52222 76 fo ene +2, 000 
SPINE LOOKS SS sone seco ae een sige 73, 000 
Stewart Brookes. 05sec aes +3, 000 
Sugar Hollow Brook.......-...... +10, 000 
APANTIOY: (Bt OOK ee tes ocean a leeteta +4, 000 
St. Albans, Miner Brook .....-- +4, 000 
St. Johnsbury, Blodgett Brook 1,000 
Chesterfield Brook.....--- 4,000 
IAShingS NOOK soo .c~ waste sai eae) <ici= 3, 000 
Hawkins Brook. .....-Ue.i\ 22.254 6, 500 
Lawrence Pond (A)....-.------.-- 2, 000 
Lawrence Pond (B)..-.-.-.------- 1,500 
Meadow Brook: ?=--.=.-<..--...... 200 
Sleepers Rivers =. 2-2--2-5osese ee +70, 709 
Spaulding Brook.................- 3,000 


Disposition. 


Vermont—Continued. 
St. Johnsbury, Walter Andric Brook. 
Wright Brook: -2o 4022-2255. 2202 


Shaftsbury, Warm Brook........-.- { 


Warm Brook, tributaries of......- 


South Londonderry, Farnum 
Brooks. $< oc <2aqe sccwesloeee eee 
High Bridge Brook... .-<sccsec ee 
Mivermore Brook: .-.-i sse2es5 ee 
Mud’ Pond Brook. .....2.s225..se" 
Tannery Brook:s.c..vee 2. ceeeeee = 
Winhall Hollow Brook........-..- 
South Ryegate, Bailey Pond. ......- 
Wong Ponds c.ccccece cess ceemee 
HCOUL BOOK... 2.62 ceemeas et eeece 
South Wallingford, Otter Creek..... 
Stowe, Gold Brook.........4...--..: 
West Branch Rivers .o2.222t 23:2 
West HilliBrooks22. 2 3es222e_ 2 
Sunderland, Battenkill River...-.-... 
Lathro Brook BR ee er acer icic 
Sutton, Bailey Brook........-..-..-- 
Bundy Brook.co2¢ 
Burnham Brook.. 
Butterfield Brook 
Kanto Brooks! sgcee secon alee oes 
Reed Brooke vss 0k See ees 
Richards Brooks. weescee ee eee 


Twombly Brook. c. s0-c.-- scene 
Willard "Brook-ss5.4 2-2. ences eee 
Taftsville, Skunk Hollow Brook..... 
Townshend, Eddy Brook....-....--- 
Ways BrOOKes aie cetenictn elas oma 
MIM Brookin ss). 2a. ase e as 


Sywassey Brook. console eee 
Thatcher Brook 
Watts Brook... 
iWibeeler’ Brook 22: casa-teee ees 
West Burke, Bugbee Brook......... 
@heney ‘Brooks. s/scersesoee shee ee 
Clark Brook: sos. 332/552 Sal een eee 


Ihegacy Brook. --is-e ee mine<)2 
Moulton Brook. cone soe oo. a ann 
(Pave TOO Kae seers leiiesec.o emis wees 
School House Brook.........---.-- 


Townsend Brook..... ecwinntsamrerenete 


West Dummerston, Baker Brook. - . 
Black Mountain Brook aac RSE 
Gisy, Pit: Brook: =o. 5622.22. 0osbeee 
Walker Brook...... dgdanseesext eee 

West Hartford, Dana Brook.......-. 
sles Ponds. 2s52 445 fe5 sac adeaceee 
Sanny Brook. :::.2542----5.s22.2-5 


West Pawlet, Indian River........-. { 


Windhall, Jamaica Pond........ oo 
Woodstock, Beaver Meadow Brook. 
English Mills Brook........-.-..-- 
Hullerton! Breok.2-2- co. eoese eee eee 
Gallup Brodkscsc =. sc-cscessacsante 


Number. 


By pelsy prio eee 
Wooton es1W =I) 


we ee 
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Disposition. 


Vermont—Continued. 

Woodstock, Gulf Brook......-.....- 
Hedgehog Brook.........-......-- 
Medronvibrook....0-2:-.--.--.--de 
WakoOna Wake. 65 .. c6 5.0. -e ace 
IMOTPANUB LOOKS. 6. acc acceso es es 
North Bridgewater Brook......... 
Ottaquechee River.........-....-- 
Prosper Brook 


WihitO BrOOK. <. 0-2-2. ---.ceas dee 
Virginia: 

Arcadia, Jennings Creek............- 
Jennings Creek, North Fork....-..- 
Maddle\Creekss 55... -4-=-\340s0e 
Month Creeks cc uc isis <cjto=cerionsmcee 
Sprouts Run... 

Atkins, Nicks Run. 

Bedford, Otter River, Stony Fork... 

Big Island, Hunting Creek .........- 

Buena Vista, Enchanted Creek...... 
MMISICTOGK eee oscccice oc <acicceme 
Pryors Cove Creek........-.:---=-= 

Damascus, Park Branch............ 

Edinburg, Laurel Run...........-..- 
Little Stony Creek............0252 

Elkton, Boones Run..........--sce 
WMV co ocecios cesc.s Ose se kc aee 

Hardwood, Hayes Creek..........-... 

Harrisonburg, Dry River.....-...-.. 

Hunter, Calvin Run..............-.. 
Little Difficult Run... 2...25.-.-- 

Laurel Fork, Big Reed Island 

Orebkea ames sae sa caciccem uae ores 
Mindi ork Croekse-. ses nes ec<es oe 
Stone Mountain Creek...........-- 

Lexington, South Buffalo Creek....- 

McGaheysville, Stony Run.........- 

Natural Bridge, Back Run.......... 
IME Cre@kinciccecs sc ocms once eee dece 

Olinger, Thompson Creek ....-..---.- 

Riverside, Whites Run.............. 

Shenandoah, Pitt Spring Run....... 

Staunton, Crab Run.........-...---- 

Strasburg, Waites Run.............- 

Tazewell, Clear Fork Creek.......-.. 
Little Greek... 


Roaring Fork Creek........--.---- 
Troutdale, Fox Creek.........-.----- 
WaAUreVGTeekiwennccccetce ce an aaeeee 
Waterlick, Dilbeck Run...........-- 
Woodstock, Paddy Run..........--- 
Peters Mill; Run... ...-...----~--4e 
Washington: 

Clarkston, Alpowa Creek.........-.- 

DulPont, Lyons Lake. 2250-6. 222 

Everett, Applicant........-..----.-- 

Republic, Sanpoil River..........--- 

Springdale, Swamp Creek.....-.-..- 

Stevenson, Ena Lake..........-..... 
Equan-not Lake...............-... 
Batsukiuake: .2.2 3e4 aa 
Shelipo Makes. cee. cs ass acre eee 
‘Tohomush Lake 204% 2 ss3a., 3h: 

Tacoma, Waldes Rhue Lake........ 

Vancouver, Cedar Creek............. 
Salmon Greeks 320s. 22 lS eee 
‘Wihipple Creek.: 222932). ih 

West Virginia: 

Albright, Cheat River........ ace 
Blgies RuUM-.-2 2222s eke os sdeeeeee 
Muddy Creek: o..2=:-22222522508 
Roaring Creek.........-. 

Alexander, Beech Run....-..-...-.- 
Birch Work Creek -- =.= = 2 = e=-=neeee 


99805, —-19——11. 


Number. 


2,000 


ie ol 


S8SS8828 


2? 000 


2°00 


OO SE tt ad at ary 


Disposition. 


West Virginia—Continued. 
Alexander, Lower Dry Run......... 
lay CampiRun.t. 2. <ceccecsse 
Phillips Camp) Run. .>---525. ses 
Trout Rai. 02564). s 25 ee ace sates 
Wipper Diy Ri! os aese ces com 


IWitips Gap Rinoss 335. -scascas0se 
Kingwood, Ashpole Run............ 

Buffalo Run...........--- : 
Littleton, Wolf Run....... i 
Manown, Morgans Run-............. 
Newlon, Buckhannon River, West 


Piedmont, Thompson Run.........- 
Raleigh, Fat Creek.................. 
Spangler, Hannah Run.............. 
Terra Alta, Joes Run................ 
Balt MickiCreekis.2.52022:22253-22% 
Wildell, Greenbrier River, West 
Prong 
Wilsonia, Silcot Run......-......... 
Winterburn, Greenbrier River. ..... 
Wisconsin: 
Abbotsford, Eau Plain River........ 
Ag@ams, Duck Creekes23 55:5 = 20-2 oe 
Jackson Creek: :.-:-2ssess02.es22e2 


Alma, Bohris Valley Creek.-.-........ 
Breams Valley Creek.............- 
Cooke Valley Creek.......---.-... 
Friede Valley Creek...-....-.....- 
Johns Valley Creek....-..........- 
Little Waumandee Creek........-- 
Norwegian Valley Creek........... 
Schaufs Valley Creek......-.....-- 
Trout Valley Creek...............- 
Waumandee Creek..........-- re 

Arcadia, Big Beaver Creek... . 
iBruce Creek: +=: =52:2<s= 5: 
Hilm Creek. :2:::.2te<25:22225: te 
Knutson Creek....-..----.-:-::.:. 
Little Beaver Creek ........-..-.-- 
Newcomb Creek..:.::.::5::2.522-8 
North. Creek...:-2=i2sss5222 20.0.2 
Stony Brook...........-.:-------- 
Wralli Creek: => 2:223.5222s54ce0 

Ashland, Cedar Creek ..-.-.....-..-. 
Fish Creek 
PING Creeks: 2.2 cosy eA 
Whittelsey Creek:z2: - 22: 22:2:6522 

Athens) ‘Rib River -232 72223 22. 

Bangor, Adams Valley Creek.....-.-- 
Big Grenle ec ivias. tic nok 
Burns Creeks: =<: 2.252 20-29 9o5- 
Mutch Creeks os = 22 s2e2 x s22-t ness 
Mast: Branch: ¢-25222s-=2=ceses-oee 
ynon Creek.:=-2-2.:22-2<4:s3ssce 
Wish Creek: =<: =:ss2ss2sc-cessscces 
Kolkmans Creek: «.'22:s::-.2.252-. 
‘Little Fish Creek: .: 2:22 225237228. 
Mosher Creek ss scssacies se 252-52 
Sand Creek... 2c 2s-25225.22- 0522 
Whites Creek; 2.c2sccocesc20teet- 

Barneveld, Johnson Creek... -.---.-- 

Black River Falls, Allen Creek. .-.-- 
‘Arnold, Creeks.:-552-..22--2- een 
Bacon) Creeks ssf: 522222 222Ss'2's 22) 
Clear Creek..::5:.s2<2252222s25 4220 
Dicky Creek. . 
Mrench) Creeke seis pears 2368 22S: 


Number. 


wee eh Ye we 
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Disposition. 


Wisconsin—Continued. 


Black River Falls, Kenyon Creek - .. 
WIGCIS/OKGGK sto a tmnin lara ein ete nee are 
Morrison Creek. 2-2... sjataeon eee 
Letnany Ones eae Oa eee ae aoe ee 
Pine Creek ain cinwissisiine shelters 
IgtsVo(olall@ige’ see SU ee rere ee 
Roaring Creek. ..ccasades ese nie cs 
Robinson! Creeks. 2. efed/o fe cies oe 
Silver Creek ii...) Gussie aes eee 
Slosser Creek... 2-2). 224 eS 
BNOW CROCK et ecw ce dese k oats 
Squaw Creeka os. ce. ssc sans eae 
Staunton Creeks a tacan—5 sea. asian 
MTF ey Gra) eee Ree Aer cee ee 
OWI Creek. ssc. ossche ce eles 
RPO Creeks tes a5. 45a se eee 
Van Hersett Creek....-.......-.-- 
iVisno Creek. = 565" o ekes cen 

Blair, Beaver Creek, North Branch-. 
Beaver Creek, South Branch...... 

Bloomer, McCanns Creek......-. - 
Sand Creek SE SE ee 

Blue Mounds, Austin Creek. . 
Boley Creek 
iRrame Creek. 5.<<< ss 2---cere ee 
‘PTO Creakess: .. <sor ess aes 
MeKanloy; Creek... <= 6-2 -0--+ +255 
Hiviste Creekes.. 5255-225 fesse ase 
Shea Creek =-< . sescus. seth easeee 
Ronpern Creeks... be acters ss ears 

Bowler, Henning Creek..........-.- 
Straussberz)Creek.< 2-5-7. as-ie= = 

Brokaw, Silver Creek.............-. 

Casco; Casco Creek... .'<-/-2- isco w= 
Wickmund Run... += <wyieo<esise-e <e 

Cashton, Aarnes Creek......-..-..-- 
TER OTH CT ORK Ne oo attals'nieiajeeetse etal 
INOMDO Creek =o i wceaccan cewek seem 
DelirieneniCreek:. ..0<. .---naese see 
Shannon Creek-. .. --.cs/- os sce oe 

Cayuga, Bittner Creek.............. 
Cs yur Creek: <s-)- =<. ncinoh seam 
HMATHOSG O©e@k. =~. -- <ka~ one cine sh sls 
Hight Mile Creek........--.--.---. 
NVON RIVED: oo: he. hws Sees 
Lighter Creek... 
Mill Creek... . 
Mud Creek... 


DEN BHOOK! eect cia en's iarelelntotei 
illow River, South Fork...-.-.. 
Danbury, Bangs Creek.....--.---.-- 
Darlington, Lovetts Branch......... 
Otter Creeks ise <5 22-2 ex Reese 
Deer Park, Willow River, South 
NGDK, Vela o 34 eee Sate es ccente 
Delta SpringWake--.-5----2.0te ese 
Dodgeville, Blotz Creek........-.-.-- 
Conley Creek oo jssessscieelsie's's's otis 
Cox ‘Hollow Creek... '..-:.+.---.22- 
Aelint Creeks. ooo ee Ue eet os ates 
len dy Creek. 35/2. /ceiis sss sale isi 
BONES Creeks ss sents tess Sew aS 
murphy Oreck 0s siessspertens 
IROCK Cheek. enka au nisenceisacta nee 
Wredlake Rim ou, o/c sce tees s's'e'slels 
Wihams Crock... 0.2. nis. sabes 
Willow Creek... 2. - 3. saac2t science 
Wager’ Creek: i.) beics 2552.2 tfet 
Donaldson, Muskrat Creek 
Spring Creek... 2-2-2 
Swamp Creek........--.-- 3 
Tamarack Creek .....--.-.-------- 
Dunbar, Pike River, South Branch. . 


Number. 


Disposition. 


Number. 


Wisconsin—Continued. 


Durand, Arkansaw Creek..........- 
Arkansaw Creek, Middle Branch... 
PAGVPT IL Creekuees sts. vc ce secu eee 
Big Arkansaw Creek......-...---- 
Cooley ‘Creeks sscevee se ucueanuess.s 
Duchane Creek. oes Ul sees 


JoeiGray. Creek... os cesteeos tees 
Little Arkansaw Creek....:......- 
Little Missouri Creek..........---- 
Little PlumiCreek....: 22: .s--seeee 
Manion Creeks vat assoc ncseeecees 
Orlady ‘Creek. ...<<..--2820 J-eeees 
Pattison Creek. 2222. 25. e.e= eee 
Mivder Creek. osu. 05.2.2 -<5-c0eee 
SchueiCreek.. . j.-4 22 s2ee nee ener 
Spring Cresk. 5) -20---225.-0-5- 08 
Eau Claire, Andrews Creek...--.-..--- 
Amnie Creekscene chet ce= eet ee sue 


Culver Creek. < 2222202 -.sesece cee 

Dale Creek. . 

Evens Creek. 

Mildred Creek. 

Palmer Creek......----- 

Bandy Creeks ccos-cqesc-sees eid 

Willow Creek!) io. Another eee 
Edgerton, Anthony Spring Creek. - . 

Badfish Creek 

Caledonia Bore Creek,-220- 2 ses 


iW aevel Chel es heepneeseeeeee rica 
Silver Creek oe oe sc aca. s=nin eeeeea 
Eland) Eland Creek....-i2.:---<.6 
Him barras Rivers: stieo--4- sence 
Embarras River, branch of........ 
Embarras River, Middle Branch. . 
Eleva, Adams Creek.....-.-------.- 
Bennet Valley Creek......-.-...-.- 
Big Creek (8) wee asths peatieat eeeene 
Bis Creek (B 
Bolinger Greak.o.2-=---n4seee= see 
Chimney Rock Creek..-..--------- 
Fifteen Mile Creek.....-.---..--.- 
Haake Creek’ sacs ecc- nse sees see 
John Hoven Creek....------.----- 
Lindsey Creek....-- 
McCurran Creek. - 
Rosman Creek..... eslee ues 
Suunum Creeks. 4.22. stent eeenaes 
oleftsen’Creek: =). -....-s6s+-= eee 
Trout Creeksss 23.2 esos cececeeeese 
Elkhart Lake, Crystal Lake.-.-..-..--.. 
Mullet Rivers cc casceebceeeheesee ms 
Mullet River, branch of. ..---..-.- 
Elkhorn, Spring Prairie Creek....-.- 
Fontana Spring Brook 
Whitewater Spring Creek....-.-.. 
Williams Bay Spring Creek......- 
Elk Mound, Mud Cree 
Ellis Junction, Smith Creek.....-...- 
HUNGEM RIVERS: coo an noes ee 
Elmwood, Big Mosourie Creek. ....- 
Brush Creek 
Caye Creek-t os... 2.. deeetia- teens 
Mosourie Creek, South Fork.....- 
Plum Creek, South Fork...-...-.- 
Fairchild, Graves Mill Creek......-. 
Hanson Creek 
MeLaren Creek. ......---------0 
Marten Creek. )o2. (32022-2055 enKe 
IMGT) Creek: 225-5 so. ceec eas oe eee 
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Disposition. 


‘Wisconsin—Continued. 


Fairchild, Snake Creek...........-.. 
‘Pollesi@reekee s . = 222 hese s types 


Fond du Lac, Camp Ground Creek.. 
(CUR (i) i Se 
Gillet Creckss ob .2. devs.d.cueaaee 
EOD US OLCOK co-op nc tece cr sacneese 
RGU SICTOOK Gi loic.oc ca-ccicinesice scala 
MiG SyIOreek...\-- sce scarce « sbeoeok 
IPAPSOnWA Creek. 2. ks eens cc aee 
phelps Creek: -- cet seit. zeae: 
PRHICKS ©TBOK o.oo oe 3 oo EES See 


Fountain City, American Creek...-. 
Cream Valley Creek.............-. 
Eagle Valley Creek...........-.--- 
Glencoe Creek. ...0.-enenc cues 
Johns Valley Creek. .... 2.2... -.0% 
Pipers Valley Creek..........----- 

Foxboro, Empire Creek..........-.-- 

Galesville, Beaver Creek, North 

rte Seo 5 
Beaver Creek, South Branch....-.. 
1D FRC G's) | er A 
Mronches Creek.\:.......--5..-3003 
SHG: 3) A eee, C1 


Glen Flora, Bear Creek........-.--- 
Deer Tail Creek.... 
FOsia@ncdkemr se 1226 es 15. Sek ee 
Little Jump River..............-. 
Main Creek, Middle Fork......--. 
Main Creek, South Fork........-- 
Silver Creek) ye... eo daa eek 
Skinner Creek, North Fork....... 
Skinner Creek, South Fork........ 

Gordon; Ox Creek... deeles Ree 

Grand Rapids, Chester Creek... ...- 
BI OYi CLARKS. = cece ais oc dew ecace 
Seven Mile Creek. ......-..-.4202. 

Hancock, Little Roche a Cri Creek. . 

Hatley, Plover River...........-.22: 

Hortonville, Black Otter Creek...... 

Independence, Amundson Creek. ... 
Wentiekt Greeks 2s. soe asecscee eS 
iBjerkland.Creeku05-....2. 8803.2 et 
Borst Valley Creek.......:.--..2:- 
Burnt Valley Creek..........-.-.- 
Chimney Rock Creek......-..--.- 
Gord Cranial sie A LOFEAS 0 c25 ee 
DAIS CEERI eee eet cas alee SEES L 
Davis Valley Creek...........--.- 
MITTBIGUOTRGK. sess os dina eee 
Engum Valley Creek.........-.--- 
RannG@reekeet - eee so ES 
HMemrigh Creek sn. jaccosaennasdsod 
Filla Creek........ 

Grietz Creek. ... 
Grunem Creek........... 
Gunderson Valley Creke......._-- 
awkenson Creek........-.------- 
OMMAT (OT GOK oe oe sacs o cee 
Hulbere Creeke. 2... 2 estes 
Hunts Valley Creek............... 
Husselgard Creek 122.22) ..-.Avet 
PohnsomiC reeks may nL see ON 
(KKallness Creek aq gemeceso ose Be 
(Keir tiiiCreckcse saree see 


on as Creoles: oo copia cce aoe 
aloney, Creek... 4.2.0 2Beeset ae 
Nelson Valley Creek........-.-.-.- 
North Branch... 5.4. -. 235 .ce eer. 


opes Creek.) ..:\..<..... Weeak wean 
LOGOS Creek. 2. cinccn mceeebele 


Number. 


1,000 


SS288S285 


S oO" 
333s 
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Disposition. 


Wisconsin—Continued. 


Independence, Russell Valley Creek. 
Muste Creek 52S eke 


Simonson Valley Creek..........- 
Skopstad Creeks: 32c.20he ue 
Slanten Valley Creek.............. 
Holfest Crook. cece cco.tcik OIG 
Traverse Valley Creek...........- 
(Ullbers Creek oc) esdcnccticewin ees 
UPS CTGGK es cdkcadee once cee eee 


Zimmers Valley Creek.......-.--- 
Towa Falls, Elk Run Creek........- 
Kellogg, Snake Creek........-.--..- 
Kilbourn, Corning Creek...........- 

Galmore Credio= 35. -.2 hte d eee 

Guich Creeks se. 222222220 

Plainville Creek.............:-.-.- 
La Crosse, Dutch Creek......-...-.-- 

Maple ‘Creek = 25 ¢ e4ve. sents eecssse 

Halfway Creek::..3.23 #2 Juss 

Sand Lake Cooley Creek = 

Spring Cooley Creek.......-.-...- 

State Road Cooley Creek.........- 
La Farge, Bear Creek.........-....- 
Manitowoc, Black Creek............ 

Branch Hiv ere so2..42.2ee2eet he 

Cootway Croek..2==..2::2:-¢:2Li02 

Wisher Cregle= 222234 hess ee 


Kappelman Creek.......-......-.- 
Keromfort Creeks2-=:=-. 202222. 
Point River: +22 222 ss222ect a4 ene 
Marengo, Bruinsweiler Creek........ 
Cody Crobke ssi sieic2 reas esse 
orsythe Creeks ©: 24). see 
Marengo Rivers: -*2:<¢2222222). 0 
epring Creek: i secs etss-2c2 se. cet. 
Mauston, Big Creek..........::2..-- 
Brewer Creek: :s3.:25:2.2.82b2 0! 
Mile. Creek: .222sescc2ssceentecc le 


Mellen, Beaver Creek...............- 
Brown Creek::$--5-252:22e.2622022 
Camp 20' Creek: «+4222, 25.52 oe 
(Cloyeland' Greeks: 2 2282 2. ees! 
Dellean Creek = 2222220 226i: 
Hrlo Creeks. 5.22.2 2255 00542820 
Wox Creek.i22 72 525232825. 8 oe 
Gravely Creek.............- 
ee, Creek shes! sateresexs seer: 
Hard Scrabble Creek. ............. 
Kanes! Creeki cs ses 022.222 75500 
McCarty Creeks... 222252228022 
Moelien Creek: 2222i.d82: sore. 2c. 


Rockey Runt s22 533252 eset ee 
Scott and Taylor Creek............ 
Setpel Creek2stsiesssees:4 esses 
Bilver Creek: 222 escssdsezse20sb2 


A Sy lum: Credketisa ia. suseaec nsees ee 
Big Beaver Creek.............-..- 
Big Elk Creeki sib 508 ke. 
Big Hay Crecks.svs. 22222 ih 2, 
Big Meadow Creek..........-...-. 
Big: Missouri Creeks: 2.52. 22...82 


Number. 


we eee ee eee ew 
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Menomonie, Big Otter Creek.....--- 
iss! Creeks. cncucecscencacssvsse 
Blair Creek. 
Bolin Creek 
Bubbling Spring Creek 
Cady Creekisoc 223260... teeta: Sates 
Campbellireeks2 force -se22-s0e8 
Clack Creek. =: scois.ca ater seseeeee 


Cranberry: Creekisec«-sns-<sncreces 
Crosby: CTC@k- ss ne sceeecereneasssee 
Mahi Creeks cece cee teneee cseeaee 
Mrowley/Credke. 22 sece denne odes 
Dushane' Creek.) 2s. s.2haied-caciees 
Ham. GalevRivers soccer oe sshoe oaee 
Hddy, Creek: o core.ssgcstmee eens 
Eighteen Mile Creek.......--...---- 
Enems Creek....-.-.---.-----5=--- 
Galloway Creek..-<..2-.-.25+ 2-4 
Gilbert Creeks toss. osn2 tec 
(Pall Creek cece vow centtenies one eee 
Hay Creeks. 2 ss cccccsenecesceeces 
Hay River, North Fork...-...--.-- 
Hay River, South Fork......--.-- 
iHopbs Creek 2 22 0. 2. seeence gees 
Honey; Creek. 2 2soceeate banca 558 
froni@reckess 622 0e 8 ccs | aaee Sees 
Trving Creek 
Jesse Creek... ....2..-- 


Rane Credka oss ecs soot gee. 
Knight Creek 
amb Creekz-cassscs sc stees -teeeere 
Lindsay Creek.o.225. 2052252 eons 
Little Beaver Creek.........------ 
Pigtle wk Creck. cc... secae eee saa 


Little Missouri Creek.......----.-- . 


Little Otter'Creek:. 12.222 .-c-ccms: 
Mittle'Sand Oreck. 2220. scccs eo ete 
EOSDY tule aces corse ose fee 
Wow erbine Creeks ee eos. ssh 


eVHCINCTOR Ke toes coerce cscs es 
eis Creek 


Miller: Creek. 2) toe 0 cance omeee eee 
INGOs ChGeke nee. con ces nanccce sen 
Bud Creek sce s ete ee 
Mud Creek, East Fork.......----- 
Mud Creek, North Fork.....-.--.-- 
Osan Cras sere ees 


Popple Creek... 
Proper Creek... 
Quarder Creek. 
Qunllin ge Cregk ne soo - nas seeeee 
Rock Creek... scsc c= saves eae osek 


Spline, Greek=. aetna sees see eee 
Stoner Creek 222 5.226 sossnicn sees 
SUV Gia Orie eA Bes peeb Sooceedoe 
ENUM CLERK. .cecce ses semeaen sae 
Any Creek sae c secs aaa eee eee 
‘Torgerson Creek...-...------------ 
rout Creéekc---45- =a shies aeete sere 
Upper Pine Creek. ---=....-==----- 
Valley View Creek......-.-------- 
Prance reeks osc nae maen ae ee 
Warey. Creek). 52.2 7-2 = ees 


Number. 


1,103 
1, 103 
1,103 
1, 103 
1, 103 
1, 103 
1,103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1,103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1,103 
1,103 
1, 103 
1, 103 
1,103 
1, 103 
1,103 
1, 103 
1,103 
1, 103 
1, 103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
1,103 
571 
1,103 
1,103 
1,103 
1,103 
1,103 
571 

1 103 
1,103 
1,103 
1,103 
1,103 
1,103 
1, 103 
1, 103 
1,103 
1,103 
1,103 
1, 103 
1,103 
1,103 
1, 103 
1,103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
1, 103 
4108 
1, 103 


Disposition. 


Wisconsin—Continued. 


Millston, Ketchem Creek.....-....-- 
Lambert Creek. = 


Mondovi, Armor Valley Creek....--. 
Bennett Valley Creek.......--..--- 
ferrell Creek: . cise. ce te ceaeenteeee 

a 


Ditch Creeks. a ec- ses ceeeeee eee 


ord Creekiss2 5.2 soaeeee cane 
Harvey Creek coc c<<ee sess sone 
Hayes Creek... 5.5--2- Sess ee 
Merril Creekties) -: 2862-2. 02aeee 
Mod 6ra Creek oc. oe-nee sco cee oe 


Whelan €reek.. 2.2. 2.----stasees- 
White Creeke ces jnt2osecs02ceces 
Monticello, Blum Creek.-........---- 
Carroll Creek: - ..-.ca00--es0 os suees 


New Lisbon, Fountain Creek......-.. 
Macomber:Creek.,. 22552 3253-22-—8 
Mead ‘Creek = 82.2 bette co teees ee 
Northcott Creek: osc2---o-- cose 
Webster Creek,.2. 3302 fee te se 

Newry, Homstad Creek.........--.- 

Norwalk, Brunner Creek.......--.-- 
Fairbanks Creek.......4-..:..---- 
IMatis'Credk..-=.c2eces canoe ee 


Slickman ‘Creek<-<5./s222use eS. 
Spring Creek: 22.0 Soe2.dss6sn5-0ee 
Spring Valley Creek...........--.- 
Sunimit Creeks <2 o02.ccesseee sce 
Traschel] Creek .-. 5... .ic8eeee-eee 
Oakfield, Camp Ground Creek... -.-- 
Willow Cree 


Johnson Creek, East Branch..-..- 

. Pat Smith Creek......... Bceiocse' 
Pine Creeks i sec= si acsicens asoeeeees 
Pine Creek, North Branch.....-.- 
iIPTAIPIG RAVOL= 5445 o-cace< sca seecee 
Willow Creek............. 
Park Falls, Rapid Creek. - 
Rock Creekssce a osee 23% 
Sand! Crock:=" 7)... saceccec=cncoeee 
Patzau, Empire Creek.............- 
Pembine, Boulder Creek. -......-.-- 
Maullony Creek.........- mae ete! 
Pemone. Creek. -).\-.-...--50 cies 
Silver’ Creek: <226-oe emcee cee 
Smith! Creek i525 seen cece 
Trestle Creek <2 sscces-eeeee eee 
Pepin, Big Plum Creek....-.....-.- 
Bogus Creek. 0..cmcecccsseee cto 


Porcupine Creek?! 445... see 
Roaring Rivers ooo soss6- eee 
Pewaukee, Spring Creek......-..-.- 
Phelps, Twin Creek.......-....-..-- 


Number. 
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BROOK TROUT—Continued. 


Disposition. 


‘W isconsin—Continued. 


Plainfield, North Creek... ......-.-- 
Roches Cri Creek... she 205 -la.4- 
enemies Creek)... =... 22... /saee 

Readstown, Albert Johnson Creek. - 
Black Bottom Creek.-..........--- 
BoyleCreek=..5)-- 2. 6... Seeks 
@lancy Creekn so ne chee 
LEN ALCH GI) oe See ae 
Hlanapan Creek... .....-..s0c<2-s 
Montney Creek <2. <1. cen eee 
GovierCreek: 3S. o> 22.5 ee 


ey iy iae it Chass) ee eee eee eee 
Reedsburg, Hay Creek........-.-.-. 
PWaIMC noe kate He a soc sic nc See 
Rhineland, Crescent Creek. .......-. 
Four Mile Creek.................. 
Jennie Creek... 
INOISWCreeks.2 522265 54ce vee eeeee 
River Falls, Kinnickinnic River. ... 
Kinnickinnic River, Lower... ---. 
Kinnickinnic River, Upper...-..-. 
Kinnickinnic River, West Branch 
SalmowBark Creeks! 22 lcee esl PE oe 
Brickyard Creek. ........ sees cdeee 
HBOSUICIBOK A oten Gece veo ee ato eeeee 


Sheboygan Falls, Otter Creek. -...... 
Whine Creekys ose ces sso h ed 
Sparta, Ranch Creek...........---.. 
Spring Green, Jones Creek.......... 
Stone Lake, Hay Creek...........-- 
Sissibagama Creek..............-. 
Stoughton, Atkinson Creek......... 
Superior, Miles Creek...........-..- 
pper Brule River. ...2..2.024 52) 
Tomah, Allen Creek 
Bear Creek: .5..c.5-- 030 
Big aut Creeks c.ccn22- 
Brandy: Creeks. ose 4eaeceee ( 
Brush Creekiovss252se-cskee ee see 
Wolesi@raeks oooes 2155 o5cc5 oo cee? 


Trndlanicreekt 2 8b fo) ec: 
Jennitigs Creeks sce enc oscaceen 
iatWlora Creekis aol oso sed 


Little Squaw Creek.............-. 
TuOWOI Creek: 2. sues uses os be 
Mall Creskwa. Ge can stern codes 


Sandy: Creek. -.js. een )2. aloe 
Silver/Croek. =. Sno 2 se See 
Ppalia. Creek 2b sscce cues See 
Stonyi@reek 22.5. .a0g2h25 see 
Swamp Creek iio. 205 wee see eee 


Number. 


SESSSSSE85 


S 
S 


CS ee SS 


He Be Co bo 00 GO 0 COND CO CO 


SS5S2S585 


wok NN pty 
ss 


— 
SSESS= 


400 


~T 


Disposition. 


Wisconsin—Continued. 

Tomahawk, Armstrong Creek.....-.. 
Beatskan River ..cs-1- eee cere 
Berry. Creek... ccectasee ee ee 
Big Pine Creeks a getcc ae ee 
IH aVvACnee kes neces ee Rpcitoe eee 
‘Reuhling: Creeks 2... <e. nese 
Little Pine Creek... -...2.....- 9202 
Pickereli@reeke = o.4<4:csaanebee ee 
Richie! Creeks. ok scrarcie sone ve eee 
Spring Creeks ss. cco occ cnee eee 
Squaw Creekicsencccwceseemeoee cee 


Trout Creek 


Trempealeau, American ValleyCreek. 


Beaver Cree 
Beaver Cree 
Church Vall 


Mee chcktnte sews seeees Se 
k, North Branch...... 
ey Creek: .cwen eens 


Cornigans Creek. 5 ccceen nee dee 
Corrigans Valley Creek............ 
Crystali\Creekeu. ..<.. Pek eee 
Dutch Creek. -.siea.c. wu venaeeset 
Ettrick Valley Creek..........-..- 
Rox Creek oz icc<tc cs twscn ethane 


Turtle Lake, Beaver Creek....-..... 
Clayton Bridge Creek............. 


Lightning C 


TOGK Jae - cacct esau 


Silver Creeks: <2 50 42.222 ot ee 


Turtle\Creek:; -5252- scsmec ssc ce es 
Viroqua, Bad Ax River, North Fork. 
Be-A-Bout Creek........-..:.-..-- 


Bishop Cree 


Carey Creek 
Cedar Creek 


kiseae asec ane seas 


Connaway Creek....-...-..------- 
Cook Creek. 2ss2202 52252252204 


Getters'\Creelke-. 6 o325-2esseqs-0--22 
Harrison Creek, North.........-.- 
Harrison Creek, South.........-.- 
Pine Hollow Creek............-.-- 


Purdy Creek 


Reeds Creek..... 


Rogers Creek... 


Sees Creek......... Be ia) 


Sidie Creek. 


Springville Creek..............-..- 
Taintor\ Creek. 420.22 fae ce oe aes 
Willow Spring Creek..........---- 
Waukesha, Baldwin Creek.-......--. 
Bickwell Creek..............-----. 


Dopps Greek sc. coscsesecesaee eee 
Genesee Creek. 252.25 5.2/ sence 
Honeyager Creek..........-......- 
iKeppens'Creekia-es ese cnae eines 
Roosenow Creek. 2005.52.55: ----2 
Salesvillei\Creekee esse ee nee 
Scuppernong Creek......-..-.---- 
Waterville Creek.................- 
‘Willow’ Creekt? ere? 
Waupaca, Radley Creek.....-.....- 
Wausau, Big Sandy Creek.......... 


Black Creek 


Number. 
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BROOK TROUT—Continued. 


Disposition. Number. Disposition. Number. 
Wisconsin—Continued. Wisconsin—Continued. 
Wausau, Four MileCreek..........- 2,000 Wilton, Gallagher Creek..........-..- 600 
battle Trap Run oa. ce 2 ete eee 334 Kinney Valley Creek...........--- 600 
Westby, Bad Ax River.....-..--.-- 400 Meyers Creek... .. ae SOc 600 
Baglion Creek. <2: 2205. 22 -se ee 400 Moores! Credle J soe e2uo® 22802 f. te 600 
(Bares Creek. concer as casm eens 400 Posy Creeks. cai eas eames: sonleu: 600 
Dahli Creek: e cecpeeeccupeest oe 400 Riordon Creeks tienen ee ereaee cee 600 
Mouse Creek = oe spear eee eee 400 Sibke Creeks nc niccciihertrewae aes 600 
Dy pine Gree en apes cecee= eee err 400 Sinks) Creekirgh ncn peme eters ee 600 
Hiletson Creek. os cee apace ass 400 Slayton \Creeke so bcicecerheemecen ae 600 
Bsofea Credkete. .v2ecccessseebenes 600 Straightman Creek............---- 600 
RremingCreckn. . cc.cncces ences a 400 Wealge' Creeks. iecctuccenenetee tenes 600 
anson Creek: ce. mciecnn- seceeieeee 400 WebbiCreck., cncic-ckeeceenee tenes 600 
Helge Larson Creek...........--.- 400 Winneboujou, Blueberry Creek... - 1,000 
Heleesom Creeks sce aeceeoaccetbee 400 Cusins Lake... ..\.....03052- 4e eee 1,000 
Helseth Farm Creek.....-.....-..-- 400 Glozes ‘Greek: 2.2.06 stecnexree eee 1,000 
side: Creek. cic cis <.-cetass Sate aor 400 Hollbrook Creek 1,000 
Hoilins Creek. . 400 Make Mlorence! s2cc.cesnccseteeeee 2, 000 
‘Holte' Creek... < cj. Mese-s sees sae 400 Little Brule River 3, 000 
Wenson Creeks). <2s05 << mi-= se ciate ne 600 Sandy Pond...... 71, 000 
ianghus (Creek: «2. -<.sn<t2s--2 920 400 Saunders Pond 71, 000 
Warsoni@reek...;..2- 4s-B Ren: see 800 StoneysPongd! ... caes5. eae 71, 000 
Moller! Creek: i os sccceecpas cassdee 400 WihéatonsiCreek.......22-52tecesees 2, 000 
OipmCreek. 3. 2 occa ne ceases 400 Winter, Allen Creek....-.-.---,.... 400 
Olson Creek: 2%. Hsri—essaat a ase 800 Casey Creeks os. ces coecese hee 800 
Overhagen Creek.....-..--..-+.---- 1, 200 Deadmans Creek..-....------------ 800 
Peterson ‘Creek. - 5. .--se-n262-2-2 400 Jennings Creek... ..- 5: 2<is2-e4e2e-e0 400 
Pierce Creek}. =<... dssece-beuss ee 400 Nap Stout Creek... ...-----2#205s 400 
Rentz Cradk«...2- 4-5. seeec seen ee 400 || Wyoming: 
Sandbakken Creek.-........---.--- 400 Aladdin, Rocky Ford Creek.......-.- 2, 500 
Sease Creek... teces ces asncn ee eles 400 Beulah, Sand Creek...........-..--- 4, 500 
Senling Creek... ...Jsee-s ace085-2 02 400 Silver Spring Branch............-- 6, 000 
Shannon Creek. ... cai see 600 Cody, Anderson Creek........-.-.-- 1,600 
Sherve Creek. ...\,<..--=s's--20e2eees 400 Shoshone River, South Fork...... 1,800 
Skersmoen Creek..:..-.--------=+ 400 Lander; Bear‘Creek:./.-- -.. Paves 5, 000 
Skoughi Creek... oss -cseelsactetats 400 ipeaver' Creek vy). a.0-<20s5=5 =2 seek 7,500 
Spring Valley Creek..............- 400 Big Popo Agie River.........-..-- 10, 000 
Steyenson Creek... 3. 2225 oh eat 600 Lander Creek......- bo cia in esi 5, 000 
Sveen Creek.......-. Rous aoe cw 400 Rock Creeks 5.8.2 ssek5~ ose 7,500 
Swenson Creek.........----- alogepel 400 Dilas Creeks. oss seve ~ ose ee + tee 5, 000 
Timber Coolee Creek........------ 400 Slate Creeks. o. ood 2. sk eod tees 5, 000 
Momiben Creeks... sis scic/s=aaecekhios 400 WillowiCreek =o... 5 21h. 2.ct ceo 7,500 
VonsRuden/Creek. 2.3: i.< te seat 400 Laramie, Hunt’slake...0....- 2-400 *50, 000 
Whitehall, Adams Creek.....-...-.- 1,000 Manderson, East Tensleep Creek. -.. 1,600 
Breed! Oreckige 25.2 esex% <28so= 3-258 1,000 Misty Moon Lake 800 
Gaswelli@resic 2. 225 2.1.3. eaeeek ee 1,000 Willow Creek... acces an'aceccstenee 1, 200 
reeman( Creek. -.-2=..-aeeees a-23 1,000 Newcastle, Stockade Beaver Creek. - 2, 000 
HarlowiCreek. oo. soe icine eae ae 1,000 Powell, Bitter Creek........---.-.--2- 600 
Harden Creek. Jose. 2.22.-a6e3 > ae 1,000 Canyon'Creek. -. -....2-ac=s5eeeeees 400 
iElensel Creek... e's <5 2 s5cie0-42-45-26 1,000 ake’ Creek: . :.,2h2.¢ S58es-).S4e- 400 
KaddenCreeks: 2252 5.5 besee 1,000 ine 'Creek< <5... 2asu cesses 600 
Mibakken; Creek: «|. - 22 -eceue 2 1,000 Bittle Rocky Creek. .. .2.23-t=ehJ- 600 
MecKivergan Creek ...2.0s-% -52es)222 1,000 Mae Wood Creek. ........--------- 400 
SolsrudiCreeic "=: ---2 52. oeees- pees 1,000 Owens!@recke : .--- cease =e 200 
Maylori@regk: «oe acisss05005 2540 e 1,000 Paint Creok:us a2 aie eadiens See 600 
WiebbiGreeke Joos. ie conse 1,000 Willow Creek... .....- is -<-ssa-252: 400 
Wells (Creeken. 5.5... -scses cect 1,000 Save PD win Creek: =... 2..c.ccseee es 1, 050 
Widod(Greek foi. vos nd 225 ee ae 1,000 Saratoga, Jack Creek.......---.2-.-- 12, 000 
Wilton, Billings Creek... -----. 2... 600 Sle, a ne 33, 000 
Brosh Creek. .......+-.cacocep en! 1,200 || Japan: Kobe, Japanese Government. *100, 000 
Cold Spring Creek........-..-ib<-4 600 + — 
Gook: Creeks: jes (5-000. abies aoe asees 1, 200 *935, 600 
Dorset/Creek. ....5- cee. gee test « 690 Motel pee. oo. ese. asec ees $5, 972, 495 
iMarmers) Creek oo. 550-2 ication sd 600 7,868, 932 
SUNAPEE TROUT. 
Disposition. Number 
Wermont; brattleboro, Soirth Fonda. scapnis: fens es oe eee 2 ee Jacek cee eee ee icine eter 78, 000 


a Loss in transit, 6,000 fry; 900 fingerlings. 
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a The fish here listed were rescued from overflowed lands and restored to original waters. 


GRAYLING. 
Disposition. Number. Disposition. Number. 

California: San Francisco, San Gre- Montana—Continued. 

Boris Crogk.- swsec0t's Qala te 205.5.) 308 *50, 000 Willow Greek. Sjsse Sete totes. +8, 000 

Colorado: Glacier Park, Grinnell Creek. ....... +32, 000 
Antero, Antero Lake................ +50, 000 Middle Two Medicine Lake....... +32, 000 
Leadville, Arkansas River. ......... +15, 000 Sto Marys: Wake... sees ee eb ooee 732, 000 

TB WANBIGAKOS. sc onomene be Set oes +15, 000 Madison Lake, Madison Lake....... +500, 000 
Loyeland, Big Thompson River..... +30, Odell Creek, Odell Creek...........- +260, 000 

Michigan: Grayling, State fish com- Sappington, Jefferson River......... 724, 000 
ELIS SLO UN  poyere om tin ay sereiaraa eo deen oe *50, 000 Whitefish, Lacy Creek.............. +24, 000 

Montana: New York: New Milford, Basherkill 
Belt, Belt Creek....... iL ee ee +16, 000 RIVED. Senccoacencs cts iceeee tees #25, 000 

Little Belt Creek. ... .....0csie cee 716, 000 a 

Nei Croakc: 2...) Jseene aoe eee eee +8, 000 Totaly 3 Jcse2s035- 5S ee *125, 000 

Otter’ Creeks ras. s costes eee +16, 000 +1, 078, 000 
SMELT. 

Maine: Maine—Continued. 

Anson, Great Emden Pond......... +4, 000,.000 Sullivan, Munk Pond .a...<cacstceue +4, 000, 000 
Belfast, Quantobacook Lake......--. +4, 000, 000 Waldo, Halfmoon and Mixer Ponds..| 74,000,000 
Brooks} tandall Pond. .....-....0-. +4, 000, 000 rd 
Denham, Branch Pond............- +600, 000 Motel ecdsaaedstmasessnceciacme +28, 000, 000 
Otis’ Green TAK. ..c ceaqcss soemacace +7, 400, 000 

PIKE AND PICKEREL.«a 

Tllinois: Minnesota—Continued. 

Dallas City, Lake Cooper..........-. 33 Richmond, Mississippi River........ 2, 060 
Galena, Mississippi River..-........ 8, 100 Winona, Mississippi River.........- 3,070 

Towa: Wisconsin: 

Bellevue, Mississippi River. ......-. 8, 900 Fountain City, Mississippi River.... 12, 485 
Fairport, Mississippi River........--. 205 Genoa, Mississippi River...-...--.-. 5, 000 
North McGregor, Mississippi River - . 20, 050 La Crosse, Mississippi River.......-. 21, 500 

Minnesota: Trempealeau, Mississippi Riger. -... 10, 532 
Homer, Mississippi River. ........-- 10, 762 — 
Lake City, Lake Pepin............-- 946 SROtAI oe ssae cies sewn gsateeesaases 103, 643 

FRESH-WATER DRUM. 

Tilinois: Galena, Mississippi River..... 1, 200 || Wisconsin—Continued. 

Towa: Genoa, Mississippi River........-..-- 5, 000 
Bellevue, Mississippi River.......-- 1, 875 La Crosse, Mississippi River.....-.-. 20, 000 
Fairport, Mississippi River.....--.- 529 Lynxville, Mississippi River. .-...-... 1,000 

Wisconsin: 

Fountain City, Mississippi River... 200 Totaly pos assesses ace ee cece = 29, 804 
CRAPPIE AND STRAWBERRY BASS. 

Alabama: Colorado: Wray, Robb Lake.......... 300 

Anniston, Aquarium............--.- 35 || Connecticut: . 

Oxtord Wakes caserssee ek. sede 70 Wiaterbuny, aul Ponds). \-ceeeccese 70 
Birmingham, City Aquarium....... 20 Smith. Bond.) 2s. ceess See atte 35 
Dancy, Binion’s pond....- sUNISUS. ofle 70 || District of Columbia: Washington, 
Montgomery, Shooting Club Lake... 70 Rhodmont Lake .......----.-.--.--. 40 
Opelika, Edwards’s pond.........-. 70 || Florida: 
Sulligent, Maddox’s pond........... 35 Orlando, Lake Florence.........-... 84 

Arizona: Dake Lucyee cee rt sos bs hie dace 84 
Douglas, Mulberry Pond......-..- 3 80 Lake Stanley... .\...2/:25.2..-222.. 84 
Globe, Roosevelt Lake.............. 1,120 || Georgia: 

_Arkansas: Cusseta, Saige PlacesPond wei stce 90 
Black Rock, Black River.........-. 1,900 Greensboro, Richland Creek....-.... 25 
Conway, Owen Lake.........-..-..- 30 Mora, Walker’s pond. 5 2222 tL. 50 
Fayetteville, Davidson’s pond - -.-.-- 40 Stone Mountain, Venable Lake..... 100 

White River, Middle Fork........ 100 Swainsboro, Rountree Pond......-- 100 
Genoa, Hall’spond seh eae 140 Tifton, Waterloo) Pond: 322125222... 90 
Little Rock, Spring Lake 140 || Illinois: ; 

Morrillton, Earl’s pond. . : 35 Ava, Ava Springs Lake.......:...-. 80 
‘Patmos, Lafferty’s lake.......- u 140 Belleville, Fern Glen Lake.....--... 120 
‘Russellville, Galla Creek..........--. 105 Carbondale, Lake Goodman........ { 360 
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CRAPPIE AND STRAWBERRY BASS—Continued. 


Disposition. Number. 
Tilinois—Continued. 
1, 200 
1, 104 
120 
300 
35 
a 93,000 
35 
80 
35 
Moline iPower Pond noone neneRne sa 120 
Pana, Converse’s pond ........-.---- 120 
Panama, Faudi’s pond..-........--.-- 80 
Philadelphia, Willow Pond..-.-...--- 40 
Prairie du Rocher, Dinan’s pond.. 80 
Red Bud, Benzie Pond...........-.- 80 
IRCGRB UGhMeak Ore. ssc eer eee aero es 200 
Shelbyville, Kaskaskia River.....-- 80 
Indiana: ; 
Corydon Junction, Diedrick’s pond. 100 
Edinburg, Sugar Creek.» ae 175 
English, Little Blue River. .......-- 400 
Indianapolis, Fan Lake.........--.- 35 
WWRILOURAVGT S-csc- ee abana seemee 140 
La Grange, Blackman Lake........-. 35 
Cedar Lake. o.oo .2co5 ccc cceeecene 200 
Wish) ake 255.2... 3 200 
North Twin Lake... 35 
Oliver ake... ccccescaac.. sere 70 
Siilltaker se ocoen es otk ese see 200 
Muncie, Gravel Pit Pond........-... 35 
Bazoon, Pond). \. 2. a<2sneceoeaecee 35 
New Albany, Perrettes Lake........ 150 
Peru, Hel Rivers eee e. eases 70 
Plymouth, Twin Lakes: ....-....... 70 
Portland, Bailey’s ponditasst.25i2.2 35 
Ramsey, Bush’s ponds 25)... 2: S22: = 100 
Rome City, Sylvan Lake.........-- 70 
Terre Haute, Gravel Pit Pond...... ef 160 
Waynetown, Harvey’s pond........ 35 
Towa: 
Bellevue, Mississippi River....-.-.-- @ 180, 875 
Boone, Des Moines River.........-- 
Corning, Nestling Water Pond.....- 30 
WMermon’sipond oo oss. easeascean ne 60 
Dldora, Lowa: River. 22-2 s2<ssese eee 180 
Fairport, Mississippi River......... @ 43,335 
Guthrie Center, Woodland Lake... 35 
Manchester, Maquoketa River...... 3, 000 
North McGregor, Mississippi River. . a 261, 000 
Kansas: 
Baileyville, Anthony Far Pond..... 140 
Chanute; Allentiake ls. .cof2s2.--. - 1,000 
Edwardsville, Betts Creek......-..- 35 
Mores Clubywiaker 2. <n 2... snjaciee cic 70 
MarshalliGreek nooo. taken oce 35 
MISSION Creele. nasa oe eet cea 35 
Bik Falls, Klik River .=.-----<-----<< 105 
Kincaid, Grindstone Lake.......... 35 
Pittsburg, Radels Pond.........-.-. 100 
SSDOUtS PON cin... ces tet ee aoe 100 
Stanley, Rural Retreat Lake........ 70 
Kentucky: 
Anchorage, Spring Hill Lake........ 200 
Brodhead, Dix River..... See site ie 80 
Negroi Creek: <2 22.0227 9208 -Sesed - 80 
Crab Orchard, Crab Orchard Lake... 80 
Danville, Sallee’s pond.............. 40 
Gatliff, Big Poplar Creek............ 40 
Georgetown, Hall’s pond...........- 40 
North Elkhorn Creek............- 120 
Greensburg, Green River............ 160 
Guthrie, Durham’s pond............ 70 
Hodgenville, Walters’s pond........ 80 
Kuttawa, Cumberland River-....... a 4,921 
Lakeland, Hospital Lake............ 200 
Lawrenceburg, Marrs Lake.......... 80 


Disposition. 


Kentucky—Continued. 

Lexington, Le Bus’s pond......-.-- 
Sink Hole Pond..........---.----- 
Wallace Ponds aes. cee 8 

Logana, Adams’s pond.... P 

Louisville, Floyd Fork...... 
Harrods Creek 
Landsdowne Lake...........-.--- 
Hears Pond = sos cscs emceercciacssia<si 

Maceo, Kingfisher Lake............- 

Owensboro, Lewis’s pond........--- 
Lyne’s Pe waanme ein geeeee aaa 

Shelbyville, Brown’s pond......-..- 
Clear Creek. os,scecmconn cance eee 

Springfield, Neikirk’s 
Whitesburg, Rosedale Pond...... 

Williamsburg, Cumberland River... 

Winchester, True’s pond........-.-- 
Witherspoon’s pond.........------ 

Louisiana: 

HMlorien; Mul Creek: <2 oncom nae 

Homer, McKenzie’s pond...-...-..--- 

Py niis Mr eon ress oe ae eemeee tome 

Maryland: 
Frederick, Monocacy River......--- 
Seneca, Potomac River......------- 
Massachusetts: Plymouth, South Tri- 
Michigan: 

Fabius, Clear Lake.-........ 

Floodwood, Lily Lake 

Highland, Lakes in Oakland 

County. cecese- sees temee esate 

Houghton, Fales Lake......-.-..-.- 
Huron Pond 

Indian River, Indian River.....-..- 

Jackson, Big Portage ake sped daeh. 

Marquette, Deer Lake........-.-..-. 

Nashville, Willow Pond.........--..- 

Reed City, Lake Osceola...........- 

Minnesota: 


Tamarack, Kelley Lake... 
Winona, Lake Winona............-. 

Mississippi River........---------- 

Mississippi: 

Aberdeen, Baker Lake...........-.- 

Cantrell Lake... ajar bsde22 boseas0e 
Ackerman, Hemphill’s pond...-:... 

MeKMiehtis MOngs 5 onatceccer ere 
Columbus, Owen Pond..........-.-- 
Corinth, Young’s PONG. 2 ssh 2s-hasess 
Crystal Springs, Batton’s pond...... 
Flora, Lipscomb’s PONG stop era--eee= 
Friar Point, Mississippi River....... 
Hazlehurst, Crystal Lake........... 

Wletcher’s lake .. saute fecee-seee 


Jackson, Spring Lake.........-...-- 

Willow Pon 
Kosciusko, Bailey Lake..........-.. 
Meridian, Reed Brake Pond........ 


@ Rescued from overflowed lands and returned to original waters. 
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CRAPPIE AND STRAWBERRY BASS—Continued. 


Disposition. Number. Disposition. Number. 
Mississippi—Continued. Oklahoma—Continued. 
Pontotoc, Pontotoc Pond........... 125 Choteau, Adkins Lake...........- y 40 
Quincy, Bird’s pond.............--- 35 iINumley2s pond! a5 =. 25 so se sae se 80 
Senatobia, Mitchell’s pond.......... 70 pushing: Fleming’s pond..........-- 159 
Water, Valley, Otuckolofa Club Lake. 105 || Elgin, Sawin’s pond...........-.---- 35 
Missouri: El Reno, Petrees Pond..........-..- 35 
Aurora, Honey Creek..........----- 300 rick, Henkes pond... 2: 52....acces- 35 
Baring, Baring Lake..............-- 200 Wallis: bake Charles: 2-2. .2-sceee ee 53 
Blackburn, Blackburn Pond.....-.-. 300 Frederick, Godard Lake...........-- 35 
Bonnots Mill, Smith Lake.........- 200 Prairie spring bake- Je. 4 bee oS 35 
Cabool, Graves’s pond........---.-- 100 Slack Wake: <2 .42.600i Jeeuewans ase 35 
Cadet, Fountain Farm Pond...-...--. 200 Goteba, Hinton Lake............--- 35 
Calhoun, Butler Lake..........--..- 100 Mintom take. =. .ca.25sh otse-t 35 
Ferguson, Wabash Club Lake...--.. 608 Gould, Duncan’s pond...-..-..-.--- 35 
Fortesque, Bigelow Lake........---. 2,120 Grandfield, Cassidy’s lake.......-.-- 35 
Grandview, Berry Pond........-.-- 100 Cottonwood Lake..........--.---- 35 
LRN EG Ye tole ls Pee See ar 100 akenwaillow: = gencstacueccencse'ss 35 
Kansas City, Weber’s pond.......-.- 100 Granite, Trion’s|pond:...- 2 52.t--.- 35 
Lathrop, High Point Lake......-.... 300 Olds’stpond =. sen oes eee ceo aeaee od 35 
Dake HeneOne® 455.2 34.000 e es 400 Guthrie, Beets Lake............-..- 53 
Lebanon, Mayfield’s pond..........- 150 Rndianylgke ses s<n- 2.06 o-e sao 53 
Nisley Isle geako re. Sosa cece cade s 600 Santa le Wakes sac. acsoc. anes one 53 
Peirce City, Clear Creek......-.--..- 200 Seelaysilake esc sccccaacee tocar 53 
Pleasant Hill, Bond Lake.........-.- 200 Wilkisnis bakes: <2 2 ers nee = 53 
Potosi, Mineral Fork Creek.........- 200 Haworth, Hughes’s pond.......---.- 40 
Rolla, Congressional Club Ponds... 200 Hickory, Canyon Lake....-...-.-.-- 53 
Cowan'sipond........52.5. 04. feecima 100 Hobart, Bottom’s pond..........--- 35 
Holy PRONG ee a. occ0e Nas cee seb 200 MittleOtter Creek... -e soe 35 
Ovark Wakes 5.0.45 54s8eaeae ses 200 Terry Lake..... wee sat stew aed oats 70 
New Mexico: Hollis: Nel’s pond. 22322224 ee 35 
Artesia, Jerome’s pond.......-.--.-- 40 Keystone, Dry Lake.......-....-..- 53 
Clayton, North Canyon Creek....... 80 Kiowa, Kiowa Katy Lake..........- 120 
Haswell, Blue Lake... .<:.---2----.- 240 Konawa, Autry’s pond.............. 53 
Roswell, Haymaker’s pond......... 40 IBStes SspGndiGA )oos-50 ssn tae ae 53 
Wen Woakes <6. <.daeedecssid seheic ck - 40 Bates’s pond (GB) isscccsec-e aes 53 
North Carolina: JiMper “Pond yc seseese sense lee 53 
Franklinton, Good Luck Pond......! 35 Maxwoell’s pond: .ccontc-eeee ese 53 
Hendersonville, Maybank’s lake. . .. 80 Lone Wolf, Carson’s pond.......-.-.-- 35 
Kinston, Carraway’s pond....-..--.- 200 Poles pon dias-seeee ose sect see 35 
Kittrell, Moore’s pond ......---.-:-- 35 Loveland, Dunbar Lake.........-.. 35 
Littleton, Johnston’s pond.......... 140 Mangum, Houpe’s pond.........--.- 35 
WarrensPond!.< ) cede cnsasiee4 175 Bake Orthis.)-t26 2c Seeeelae seek 105 
Louisburg, Jackson Pond........... 35 Rocher’s pond. 2c ae saeco sosoeee 35 
Roseboro, Great Swamp Pond...... 40 Maramec, Maramec Lake.........--- 53 
Winston-Salem, Lake Katherine. .-. 120 Patmson7s POnGe=-.-sseaes- seems | 53 
North Dakota: Marlow, Roach Lake...........---.- 35 
Bottineau, Lake McArthur......... 300 Marshall, Otter Creek.......-...-.-- 35 
Mone Wake es sce hse texte tosh -a-bae 300 Mountain View, Kendrick Pond.... 35 
(oon Wakes eaten Se ded 300 Nast, Reld’s pond 222-2 -eere ges 35 
Devils Lake, Devils Lake........... 1,000 Newkirk, Club Pond............-... 53 
hio: Railroad) Lakew! 2-- -225- s-sedsene 53 
Cambridge, City Lake...........-... 120 Oklahoma City, Armor’s pond...... 53 
Pia Mill Pond... '<..-.+02s24<02s 40 Sandringham Lake..........-.---- 53 
Chillicothe, Paint Creek.........--.- 160 Steanson’s'pond......---.2---=:s\<< 53 
Cincinnati, Chapman’s pond....-...- 35 Oakwood, Mound Lake........-...-- 35 
Srone lick: Creek. <. -/0 4. 53:2 2m-n'-- | 105 Owasso, Silver Lake......-----.---- 53 
Crestline, Sandusky River......-..-- 105 Pawhuska, Bird Creek..........---- 53 
Midland City, Lake Stanislaus. ..... 35 Bird Creek, North Fork........... 53 
Morrow, Little Miami River........ 105 Perkins, Perkins Pond............-- 53 
Little Miami River, Todds Fork... 105 Perry, bacel’s: pond: 2. 223. .5sto.2een 53 
St. Marys, Lake St. Marys.......... 500 Sapulpa, Anderson’s pond........-- 53 
Williamsburg, Little Miami River, Citysbake: sect a shee tases tee 53 
ASIA MOtkee: oe eerie ase al saa 70 Buchre\ Lake: 25 .<<tess2<seetke toe 53 
Winchester, WhiteOak Creek....... 70 Meyer’s pond’. ...055: 4 b5-§ sehen 53 
Oklahoma: Moses’s pond..-- 53 
Ada, Shady Lake......... 40 Rock Creek Pond. 53 
Agra, Robertson’s pond... 53 Seminole, Grove Lake 53 
ATiUS ICitiye Wakee ec soe. spo nee 70 Roscoe/s:pondc. 2. eases hen eae Jos 53 
Ardmore, Chickasaw Lake..-..-...--- 120 Mempletons DONG. s22re seaa-eeee 106 
Club:Wakes.:-.- jjosc4--44-5-52uis5- 160 Shattuck, Ivanhoe Lake.........--- 105 
Asher, White! Wakes... -o5as02 5-5- 50 Shawnee, Blue Valley Pond.......-- 53 
Aydelot, Willow Lake.............. 53 Karr take fo avaniee a cn ll en 2 53 
Bessie, Besler’s pond........-----.-- 35 Matid Maken cess ses. 2 oetneack oe 53 
Boley, Elm Wake. --36-6-5 <2 s-nese 53 Stillwater, Chandler’s pond..-..-...-- 53 
Bristow, Jones’s pond. 2-5 -0-26 mse 53 City, Ronde eee sence ses e 2s 53 
Byars bvars Wakes je tatesac ese ce ae 70 Deck*sipond sees so. shee eases 53 
ake Halwawars-bs -s2=d.c6- seed 70 HaskettvPondt oo. . jcsc3aecsscens 53 
Lake Peavine q.. <<, 2-2 scnsh-enad 70 Kellys pond ose 5 oo erties eepe bere 53 
Richards’s pond... .. == s-2s-eceee 70 MOWLy'S Ponds. 5.--- assqsesseees 53 
Cement, Cooper’s pond.............. 35 Westbrook’s pond: foo. 262.2 57-25. 53 
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CRAPPIE AND STRAWBERRY BASS—Continued. 


Disposition. 


Oklahoma—Continued. 
Stillwater, Willow Lake 
SVost Wake penser soos 
Stroud, Silver Pond.....-.-- ef 
Tecumseh, Drake Lake-.........---- 
INidhols ake: 2. 48s0es. -Sene cess 
Parker lake cs cncc ethene eee 
Santa Me bake sscs.e4- 22 vane bes 
Walter, Parish’s pond..........----- 
Wanette, West’s pond.........-.--- 


Wilburton, Newsom’s pond.......--. 


Pennsylvania: 

Altoona, Juniata River.....- AAAI e 
Ephrata, Cocalico Creek........-.--- 
Lancaster, Conestoga Valley Pond- - 

Waterworks Fond:es S22 = 222222. 
La Plume, Keewanee Pond.......-- 

Manataka Ponds sos222 222 2524225) 
Rushland, Neshaminy Creek. aA? 
Waterford, Lake LeBoeuf........--- 


South Dakota: 
Lake Andes, Lake Andes......-..--- 
Madison, Lake Madison..-.-..-.....--- 
iPukwana, Red Waker oo ocsss 6-6 =F - 
Scotland, James River..-..-.....---- 
Sioux Falls, Brant Lake........-.-- 
Tennessee: 
Collierville, Daffodil Pond.........-.- 
Estill Springs, Elk River..........-- 
Elk River Mill Pond.........--..-- 
Hickory Valley, Terpedega Pond.... 
McMinnville, Barren Fork Creek... . 
CollinstRiviers-n2.on<.a5qnsee secant 
Memphis, Peter Pond.............-- 
Sinks PONG. 5.22 evi cseeaepcseeee 
Milan, Black Jack Pond...........-- 
Oliver Springs, Valley View Pond... 
Shelbyville, Duck River..........--. 
Mune SiPONGe<c. - ese se See 
Springfield, Babb’s pond..........-- 
Red River, Sulphur Fork.......-- 
Tellico Plains, Lake Tellico........- 
Texas: 
Alvarado, Lake View............-.-- 
Annona, Snow Lake...........----- 
Atlanta, Brush ‘Pond: ..22 252.2222 2: 
Johnson's: pond 2. )5.25t.. 2258-22 
Bagwell; \GinvLake-....).-.+.2-2-2-- 
Baird, Hancock’s:pond....:-...--.-..- 
MING Spon sss< sss cee ea 
Big Springs, Lucian Wells Lake...-. 
Blossom, Brickyard Pond.......---- 
Bogata, Griffin Lake...........--.-.- 
Bonham, Johns Estill Repose Lake.. 
Stegers(pond: 20. Bees eee 
Burton, Jaroszwesky’s pond....--.--- 
Wiatson?s pone. sete o 5 oe sees 
Caldwell, Elizabeth Lake...-..-...-- 
Gum ake sserteeec-ce eee 
Ehitchcock#sipond sss = ene. eeee ne 
Center Point, Guadalupe River. .-.-- 
Clarksville, Allen’s pond......------ 
Country Club Lake...-.....-.---.- 
DimplevLake: ..<<<5 5542522225. 
Red River Lake-<-.1.2-22-- 2222 
Comfort, Holiday Creek........-..-. 
Corsicana, Derden’s pond...-...-...-- 
Mrosti Ponds. ae ass Pee 
Maenolia Pond 222 soa ssn: sees ao 
Crockett, Beeson Pond.......-.-...- 
Burton) Takescs. Sse 
Frannon Lake. - 
Grannis Greek: 32 ->.52.2-2-.2- a 
liake Masks vous tee cers 
Saterwhite’s pond...........--.-- 
Smith Wake 73-0 ea ee 
Dallas, Highland Lake............-- 
Del Rio, Devils River-......-..-.-.- 
Deport, Old West Brook Pond...... 


Number. 


Disposition. 


Texas—Continued. 
- Detroit, Brickyard Pond.........-.-- 


Grasslands Pond..........-------- 
Edgewood, King’s lake......-.-.--- 
El Paso, Cement Lake--......-....-- 
Fort Worth, Fossil Lake 
Fruitvale, Hazel’s pond......-..---- 
Gatesville, Leon River...-..--------- 

Plum Creeks .-s2-h-0 eee ae 
Georgetown, San Gabriel River. - - -- 
Gilmer, Buie Wake. .-- tees s22-/ 

Flag Lake wicbiak tee chro eRe fomeeeee 

Smith Lake... cos. ..2eeeeee eee 
Graford, Doan’s pond...-......---.-- 

Rider Wakes.cos2- 0s see 
Grand Saline, Bermuda Grove Pond. 

ake WO0d saoccae ees cea 
Grandview, Country Club Lake....- 
Grapeland, Clear Lake. .-........-.-- 

Herods Lakoie. «a0 ross ol eae 

Howard’spond-< J--G ee ss25-<8-2- 

Sprineakes ann. sss es eee 

ROUnguLake... esos ob ees oe 
Greenville, City Pond..........-.-.-- 

nlsey7siponG aasoe 2p oe eee eee 
Hawkins, Little Sandy Club Lake. . 
Treland, Laxson’s pond.....-....---- 
Jacksonville, Allis Lake... 

Alexander’s lake. ....-.- 

Boles Wakese osc. -.2-5- 22-2 aa 

Ganon’s Jake@.-jo<-aassce ee eee 

Sory’silake. 2 529o5 J ae soe ae ieeeine 
Jermyn, Roberts’s pond........----- 
Jewett, Lake Hstelle.......-..--.--- 
Kerrville, Guadalupe River..-.-....-- 

Wahrmund’s ponds) 27... eee 
Laredo, Wormses Pond.........-.-- 


Longview Junction, T. & P. Lake...| 


Marshall, Annie Lake.....-..--..--- 
Fern Lest Wake ce tees. tases 
Melvin, Valley Lake. .-......----..-- 
Menard, Las Moras Creek ..-.--.---- 
San Saba Rivero..2-5-5-022 u-cta 
South Elm Creek.........-.---- sits 
Wallick Take: 22:22. -.s2e So 22ee: 
Water Hole Lake........-.------- 
Mesquite, Dallas Mesquite Lake... .- 
Wake Hazel soocacsee- ee ae 
Mineral Wells, Lake Pinto. -.-.....-. 
McCracken’s pond 5 Lethe ee 
McCracken’s pond (B 
Slaughter Creek:....-.-£--.4552---5 
Watson’s pond........- = 
New Boston, McGee Lake. ....--.--- 
Omaha, Hayes’s pond......-...-.:- 
Palestine, Bowen Lake-.--....----- 
Braughton Lake...:-----.2---:.-. 
Brushiakerse cece ccs eae s aa 


Sandi Take..2.520..2.245 J ee 
Satmediegke: ory. - sc cece eee 
South Side Lake. astuep eee Seeen eee 
Spring Waker ee ene sean eae 
Spring Park Dake:.----—. ...=2e--= 
Thomas dhakes.. 325. - casera 
Willow thake:s. 2. ost eeares 
Paris, Crowley Pond........-------- 
Holt?s pond.cc2 eee eee 
Pearsall, Geyer’s pond.......------- 
Petty, Beville’s pond.-.......-.---- 
Rutherford’s pond.......--------- 
Pilot Point, Peel’s pond.-..-.....--- 
Rock Crusher, Rock Crusher Lake- - 
Round Rock, Brushy Creek.....---- 


Number. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


CRAPPIE AND STRAWBERRY BASS—Continued. 


Disposition. Number. Disposition. Number. 
Texas—Continued. Wisconsin—Continued. 

San Marcos, Cape’s pond............ 200 Blair, Trempealeau Pond.........-.- 300 
Redwovdsbonds mest sie. coe 48 Brokaw, Battle Creek...........-.-. 400 
San Marcos Riveres:. +-<2ts==. <2: 4,000 Brokaw Onde... tas) eee ees 200 

San Saba, Barnett Creek. ..........- 35 Prapp iriver. -- so oer eee 400 

Sherman, Vaden Lake.............. 100 Cable; Mast Dake l. Wo. 20222258; 300 

Strawn, Palo Pinto Creek........... 70 Centuria, Poplar Lake..........-... 120 

Terrell, Bond’s pond..........-....- 35 Donaldson, Porcupine Lake.......-- 50 
Fletcher’s OMG: see sees 70 Fountain City, Mississippi River..... a 194, 660 
WEG UNTO MUD See 650 55 soepeaae soaeee 35 Genoa, Mississippi River...........- @ 50, 000 

Texarkana, Davis Lake............. 150 Gordon, Bardon Lake.............-. 600 

| syns Wess SSeeeodescoeecoss ae 150 La Crosse, Mississippi River--...---.]  @ 160,000 
or ja, speed Dake Shidcectes soso si 150 Ladysmith, Bass Lake...........--. 2 
four Chintanpin Lakes o0t Aap? prey PMR eee a Scecane er) oer 0 
rb ae ease Ni a OCIA es iol lo ae a ee or 100 
EIS) MONP On 2 ee acer cee soe 70 Lake Stephenson.........--------- 200 
Rowland’s pond....-........-.--- 35 Lynxville, Mississippi River......-- a 5,000 

Uvalde, Leona River..-.-.......... 70 Menomonie, Cedar es Man? Sete 100 

weer rt op) ] Bay Sve nner 199 

Weatherford, Holland’s lake. .111211 NPC ahceea Harnteanesie ee 100 

Welfare, Joshua Creek 150 Moore Farm Lake.........-...---- 100 

Willis, Howell’s pond 35 Pitt Lake 100 

Wills Point, Beauty Pond... 100 Red Cedar River........-.-------- 100 
eg Prony SSeS Gade serio ie Ear WWAKOG e Sate tsa ate aos ae 100 
Hamilton Lake 150 || Nebagamon, Lake Nebagamon -- 600 
Lake Allen. ...--....-...--------- 35 Norrie; Bass Lake. 5. 20<c2-9saes 200 
Lake Goodnight ......:....----... 100 Norrie Lake 200 
Lake Howell. .--.-. 0000000000001. 120 yt Bice bake, oes dh oe 200 

RL STE DOPED 2 lois = So aan yo a= Pine River, Pine River............- 400 
Lake Perry ....-..-------------+-- 100 Rice Lake, ‘Deer LAKG..20. bonds 4c oe 200 
Lake Theodore: . ==. ).-2222-21 22 150 Mecniiake 200 
prs LS gs ee RE ee Rslsiriah Cease oes ee 200 

(OSS Huu Cleat cena See Set ee eT LOOE ON are eras ee eae ne See 

SEE eae Tt ait Saeed gS Raspberry Lake’, ..<<-4-ates4s- 200 
Williams Take@acccwnele coe. fees 100 F z 
Willow) Pond 322 -228o soe eee sa, 100 Leads pred iby Seige we an 
Woodlandilake'i. 222. eee tS... 100 EL SIDES eM apy pear Uh ee 200 
yhVinone, Butierfteld’s pond.....-..- 35 Rete 500 

irginia: ‘ Schultz, Ackerman Lake............ 400 

Burhans Wharf, Haley Mill Pond... 200 Se ae eci eae Spt 

Clarksville, Green Pond............. ein eet Stemes Lake hi. (rob i 

Cullen, Robertson’s pond........... 80 9 pris Mi i, on TEES ee 300 

Ford, Coleman’s mill pond.......... 80 Thre ae, ee Tt ‘ tle M aKe - - ipies. ED 

Franklin City, Powell’s mill pond... 120 ark a 5 a L Pecan Ghee: 600 

Front Royal, Barnett’s pond........ 280 Tomahawk, Mi 1a, Or TE BOE SRE a 182, 615 

Glen Allen, Chickahominy Pond... 40 Trempealeau, SRT, oe 2222 ? 

Harrisonburg, Eversole Pond....... 40 Turtle Lake, Horseshoe Lake. ...-.- 

Meadow, Rosecrest Farm Pond. 40 Lower Turtle Lake......---.----- 200 

tes ae ot lich eotppe Martie acevo. acdituai: 100 

pon ClisLaAKGccee tees concn se! Mey ee uOUl |) oe ee ee ne ee re eielaleteieisi iio 
i iWascott,, Red Daket... 22g. 208% 600 
Ba as i a eee Dasa ot a Wausau, Borax Creek......-..------ 200 
Yaley (01 6X0 Pa as Sa aes z : 

Suffolit, Lake Darden ike 120 a bay ct toe wesc eee eect tees any 
AKO SAaVAPCesceseeseeecese teehee ee COUN Et UO Ee lee irae (aie er ei=i=ip ise tsi 
Weablotiw pond... 0. 0..ccecke tes 80 Lake Wausau.......---.---------- 300 

The Plains, Goosé Creek... ..--..... 360 Rib Lake.....-..----------+--++-- 200 

West eases Lochgelly, Williams’s ny Le cece nese renee eee eerste an 

ears gee ars Short Portage Lake. 20020022.211! 200 

‘Amery, Clare Wake:...:222:2..828.. 200 Wonewoc, Tank Pond.........-.--- 390 
Wapogasset Lake...........------ 200 = 

Bennett, Lake Munising............ 600 Motel eee er Se ae aie 1, 565, 072 

LARGEMOUTH BLACK BASS. 
Alabama: Alabama—Continued. 

Abbeville, McCalls Mill Pond........ 1, 500 Brewton, Brickyard Pond.......... +3, 000 

Aliceville, Cunningham Lake.....-. 1, 000 Burnt Corn Creek.....-..........- T5, 000 
Gardner WMak6s2;.scees coe 1, 500 Canoe, Gordon Spring Pond........ +4, 000 

Ashby, Six Mile Creek............-. 24 Carroliton, Central Springs Pond.... 

Ashland, Axton Lake.............-. 1, 000 Sapps Valley Lake.......-........ 1, 500 

Birmingham, City Lake...........- 40 || Castleberry, Bell Pond...-.-........ 42/000 

iBrent,(Tucker Pond). 034-2 bse 150 PHamespPondee. cs. <- se. -semae te +2, 000 


a Rescued from overflowed lands and returned to original waters. 


> Lost in transit, 1,156. 


64 _ DISTRIBUTION OF FISH AND FISH EGGS, 1917. 


Distribution of fish and eggs, fiscal year 1917—Continued. 
LARGEMOUTH BLACK BASS—Continued. 


Disposition. Number. Disposition. | Number. 
Alabama—Continued. Alabama—Continued. 
Centerville, Avery Lake...........- 600 Uniontown, Cherokee Pond......... 640 

Se Lake sie e isha agate AS oe a Vinegar Bend, Mill Pond............ ' $3,000 

ipntisey, Wake cco sos. acme Se55e- : , FL, 000 
Coopers, Hors Fi G cae pa 2 000 Wellington, Cowden’s pond........- { v 000 
ourtlan ig Nance Creek.....-.-- 5, , 71, 

Mountain Lake...........-- pal: ¢1,000 || York, Mellown’s pond.............- eke 
Decatur, Beaver Lake........---.-- 74,000 || Arizona: 

Sua Rakp. ee fie en a AS +4, 000 Flagstaff, Mormon Lake...........- 120 
Eoline, Hobson’s pond...-....-.---- 600 Geronimo, Wightman Ranch Lake... 75 
Eutaw, Choctaw Pond............-. 1,000 Gleed, Horseshoe Pond..........--- 40 
Evergreen, Cane Brake Creek....-... +4, 000 Globe, Roosevelt Lake............-. 7 
Florala, Lake Jackson.........-.---- 1,500 Holbrook, Thomas’s pond.......--- 25 

Lake Williams.................--- 1,500 || Morenci, Eagle River............... 1 
Florence, Cypress Creek.......------ 1, 000 Winslow, Clear Creek ............--- 160 
Fort Mitchell, Cantey’s pond..-..-..-- c abe ee Pie nea 

. . Tiberg, Little Re LVGPr: hase 300 
Fort Payne, Little River......-....- { ”500 || Atkins, Whiteside Pond............ 72 
Gastonburg, Vincent Pond........-. 450 Bellefonte, Crooked Creek..........- 400 
Geneva, Choctawhatchee River...-. 1, 500 Huzzah) Creek... us. 0 Sued Se 300 
Goodwater, Goodwater Pond......- 1, 500 Benton, Saline River................ 50 
Gordon, Bazemore Mill Pond....... 1,500 Black Rock, Black River. ........-- 803 
Gurley, Hurricane Creek....-..----. 500 Conway, Owen Lake................ 500 
Headland, Shady Lake...........-- 3, 000 Daggett, Cache River. 2-222.) . 222 100 

Three Cornered Pond...........-- 2, 000 Dardanelle, Oakdale Lake......._... 120 
Hillsboro, Quarry Pond........--.--- +2, 000 Earle, Lake Beautiful. .............- 315 
Huntsville, Indian Creek....-------- 2, 000 Quizes Takes. pie kes 210 
Jacksonville, Browns Pond........- 2,500 Edgemont, Little Red River........ 300 
Jones, Kelly Pond.........--------- 12 || Elba, Little Red River.......222227" 300 
Lawley, Okmulgee Pond..........-. 600 Elkins, Mountain Lake............. 35 
Letohatchie, Bullock Pond......-.. 1,000 Fairmon, Fish Creek__...........--- 60 

Gtiy/S PONG so. ease nse ee ee 1, 000 Fayetteville, Richland Creek.._...-. 36 

Sanderson’sipondiaes- pee seeee ce 2, 000 White Fivers. ss seat eae eee 48 
Lineville, Lake Mae......-...-.----- 70 White River, Middle Fork. ....... ' 90 

Worthy/s ponds t= a) ocean ees 71, 000 White River, West Fork.........- 36 
Mockhart, Still’Ponds:,-l. ease se 8s) 500 Gilbert, Buffalo River............-.- 300 
Luverne, Campbell’s pond.......--- 250 Harrison, Crooked Creek. ........... 200 

Kendrick-Ruffi Lake..........---- 250 Hartford, Boteau River, Jim Fork.. 40 
McGehees, Shackleford’s pond 1,000 Heber Springs, Little Red River.... 460 
Madison, James Pond......... & 35 Helena, Lake Solomon.............. 40 
Milstead, Mitchel Creek Pond....... +2, 000 Higden, Little Red River.........-. 200 
Mobile, Deer River.. ............... +2}000 || Hiwassee, Brinegar’s pond.......... 30 
Montgomery, Crescent Lake.......-- 1,500 Hughes Belle Meade Lake.......... 120 

Hilt Pond... Bel ieee ones 1,000 || Leslie, Little Red River............. 300 

Montgomery Lake.............-..- 5, 000 Little Rock, Spring Lake. .........- 72 

Shooting Club Lake.2.22). 2522 105 Luna Landing, Lake Chicot......... 105 

Whetslenes Lake...........-.----- 1, 500 Malvern, Baugh’s pond...........-- 7 
Mountain Creek, Arnold’s pond... -. 72, 000 Miller, Little Red River............- 300 
Oneonta, Armstrong Creek.........- 24 Oakvale, Little Red River.......... 3 

Black Warrior River.............. 24 Ozark, Turner’s pond) -cdarl pia 120 
Opelika, Wetumpka Creek.........- $2,000 Patmos, Lafferty Lake.’ _.2!2 4 A322 90 
Ozark, Weeks’s pond ...2..5...22.2.2 250 Pine Bluff, Atkins Lake. ..........- 120 
Patsburg, McNeill’s pond........... 250 Poe, Little Red River......:.....1.: 600 
Pine Hill, Indian Creek............. 400 Rogers, Osage Creek..............--- 120 
Ramer, Collier’s pond..............- +3, 000 Rottaken Bie lake: 22. veo...) 1 aioe 150 

Harwellibonde 05ers) reeos eee 71, 000 Clear Creek: <0.) eaanas4:. eee 100 

eolmes'sipondeses sn. Vase e sess se 1, 000 Kourcho Bayoues. pe eeese ss 150 

Wraller’sipond 52 os 2 ee Sa 74, 000 Grassy Wake -28th tend 2 2 ck 24 
Riderwood, Lake Choclahona....... 200 Horseshoe Lake. oo. 00.2... enn 28 24 
Roanoke, Seroyer’s pond...........- +3, 000 Kykendall Wakes. 56.5... se nsoee 100 

Wisery7s\ pond 23 #22 se ae re ee 35 horance Creek: =). ..2. 4g fete 150 
Scottsboro, Gossett Creek..........- 35 MapleiCregle (eh. ans 5s pee Peer 24 
Selma, Harper-Melton Lake.......-. 300 Pennington Bayou.............--- 24 

Dilver wWellvakes 7 ssn ee 12 WWVOls BY ON cn 5 ace eae 24 
Speigner, Speigner Lake... Ser +6, 000 Rumley, Little Red River.........- 300 
Sprague, Duncan’s pond. 250 Sandiff, Little Red River..........- 3 
Suggsville, Cedar Lake....... zoe ii Scotts, Chenault Lake............... 150 
Sulligent, Bogue Creek Pond........ 70 Wletehier Lake: 0 5.5 sls ise. 200 
Sulphur Springs, Lookout Creek... .. 175 PT ea kOe conan h ae oe eee 100 
Talladega, Mountain Creek.......... +3, 000 forseshioe Hake! 23.5.2. e aeons ne 36 
Troy, Bashinsky’s pond............-. 500 Old River... j<s2 250 ee ee 150 

Cochran/MillPond== 92) e555 Fs 1, 550 Pemberton Lakess.. foes es eee 100 
Tyson, Farrior’s pond............... 2,000 Plum ‘Bayon 5-2. 49-6 eee 36 

Pleming Lakeles 622251 eee 1,000 Scotts: Bayow..~. 3-22. eae eee 100 

Jones ake. hc hanoce = aaa saeee 2, 500 Stecle’sdake--.°-.5_- 5. See eeeee 100 

‘Tyson’ Make... 222. te a 2,000 Shirley, Little Red River.........-- 300 

Walliams sake Sets f25 3) eee, 1, 500 Springdale Brush Creek..........-- 90 
Union Springs, Mill Pond........... 64 Walkpr Take oc. liu eee eee 90 

Rosenstihl’s pond.....-..........-. 64 ! Walnut Spring Lake.............. 60 
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Disposition. Number. Disposition. Number. 
| 

Arkansas—Continued. Georgia—Continued. 
Stamps, Stamps Lake............... 48 Atlanta, Clara Meer Lake. ...-...-.. 475 
Texarkana, Hubert Lake..-........- 20 Hast Makdess 22:00 Aw on oh +4, 000 
PinkeeMelubakOs i ante |. al 30 ake W yanokeuost sss ieee 3,000 
Mhorntone Line Lake -'5. y.fo55). sce 50 Piedmont Park Lake. ....--.----: 4,000 
Moltec, Mound Lake... 3.25.5 /.25-.2: 60 Augusta, Carmichael Pond........-. 450 
Waldo, Clear Lake. -5..1 2202 5.s22 60 Austell, Sweetwater Creek. ........- 4,000 
GLASSVMUAKO cc cetesteecms eects’ 60 Beach, Moore’s pond.....-..--..---- 150 
Colorado: Bellville, Briarwood Pond. .......-.. 500 
Brandon, Chivington Lake.......... 300 Bishop, Appalachee River. ........- 5, 000 
Calhan, South Butte Reservoi 95 Parle uak: oencec sas sete aacceenne 1,500 
(Syoueio fed 2f0a\0 ye eee ee 95 Blythe, Palmer Pond...... 100 
Denver, Lakewood Lakes..... : 95 Boneville, Johnson’s pond 150 
Durango, Animas River..........--- 246 Boston, Lako Pond..........----.. 1,500 
Fort Logan, Rucker Lake........... 380 Bowdon, Maple Pond.......-...-... 100 
Haswell, Blue\Lakes..........-.---- 500 Box Springs, Lake Mohignac.....-.-. 4,000 
Holly, Bear Creek Pond.......-....- 95 Bremen, Nelson’s pond. .--..--...-.. 2,000 
ast Slope Ponds. -s4ss8-6es-eue ee 95 Byron, Lower Pond..............--. 4,000 
Johnstons) pondes ose. see ee tees 95 Cartersville, Callaway’s mill pond... 2,000 
Lamar, Two Buttes Lake..........- 1, 425 Jackson, Creek: 2 j3-stececehc sees 3, 000 
Las Animas, Blue Lake..........-.. 475 Jackson Mill Pond.............-.- 2,000 
Loveland, Southside Lake. ......... 40 Raccoon Creek. :guss2/-ss 22 -e ses 2, 000 
Nepesta, Dotson Lake............-.- 285 HGOVES MAKO Loos nse ssf osscse ce 1,500 
Nyburg, Setters Lake........-.....- 285 Stamp’ Creeks 54... 2s 25h s.sensseces 3,000 
Palmer Lake, Palmer Lake.._...-.. 100 Cea Kings Pond. 2252ssisc 3-554 seme 1,000 
Pueblo Goodnight Pond sss. 3328 -ake 190 Chula, Pate Mill Pond. ............. 1, 500 
Hayden Walketesy. Sa eit-ceeg hae 285 Cuthbert, Butler Pond............-.. 2,000 
Rocky Ford, Sugar Club Lake-..... 475 Coleman Ponds. Jassg-h essa sees 2,000 
Salida; Davy Lake.....:..2--c5 Le. 190 Coxisipond eres ret eet 2 3, 000 
Sterling, Point of Rocks Lake....... 380 Davis's! pond 2332205225. -Ses. seks 3 3, 000 
Connecticut: ETS ponds. 2.5 SaSteens 5 ae 2,000 
Canaan) Long Pond... 22-4! .~2t2<5 80 Hoods} Bond siciscanccteceeeeses snes 2,000 
BR With Wakes S.. .cccasccee ct cited 240 iWiade’s ponds... 2. ssess.neee sone 2, 000 
East Lyme, Cedar Lake............. 120 Dacula, Aleova River Pond......-... 210 
Patagausetti Lake... fesse se 120 Dalton, Swamp Creek.......-...-.... +3, 000 
Hartford, Mountain Creek.........-. 150 Eton, Holly Creeks cxctssaceeeete fee 3, 000 
Norwalk, Crystal Lake.............. 100 Mill\Croeké:. 22.253 ioe ae aes 3, 000 
Marithvilles Nash) Pond. asess2 eines 150 Gibson, Smith Branch 500 
Wallingford, Quanipaug iakAt =o sik 225 Greensboro, Bowden Pond 900 
Waterbury, Pearl Lake............. 400 Griffin, Clearwater Pond 350 
West Willington, Hockey Lake..... 200 Hahira, Gaskins’s pond 1, 200 
Delaware: Haralson, Swygert’s pond 700 
Delaware City, Scotch Run Lake.... 200 Hogansville, Flat Creek... . 4 3, 000 
Laurel, Records Lake............-.- 300 Jonesboro, Chambers Pond 3, 000 
Florida: Jesters Old Mill Lake 4,000 
Bartow; Wake: Anne jcc. ca scecs. cade 1,000 Kibbee, Adams’s pond 75 
Walco Bela ae. «2 kysGsissoe ss Reen ese 1,000 Lake Park, Lake Francis.........-..- 1,500 
alce: Garhield © oo lacassceencdemes 1,500 Ocean Pond: -.5s5-e.cc2.. ders 1,500 
Bascom, ‘Piney Pond......-s2-5-= 556 1,500 Hareb POnd cies sssctase cesses ae 1,500 
Davenport, Lake Buckeye..-....-..-- 1,515 Lumpkin, Bladen Creek Pond...-... 2,000 
De Funiak Springs, Blue Pond. .... 1,000 iPerkins/s/ponds .o1/-5 5. =s2escdee ce 3, 000 
~ Florence Villa, Lake Conine.......-.. 1, 200 Womberly Mill Pond............. 2, 000 
WaketMloisey: 5-5 5.5.-hace eases 1, 200 McIntyre, Edgars Pond.......-...-. 2, 000. 
Hake HANNY Res ooss «ar aeeak Sects 1, 200 Manchester, Manchester Mill Pond-. 3, 000 
Wace arlione.. 525. Ss seseranuee 1, 200 Meigs, Parmer’s ‘pond ..-.:-.-2..-..- 1,000 
WAKeVMGCEINO.<esiene a <sosssnee 1,000 Moultrie, Ladson’s pend Soo nateodue 2,000 
ake Smartecceass. jeu soseseese 1, 200 Ocilla, Paulk’s pond. .......- ae 1, 000 
MaKe Spun. sac foees Selesmectees 1, 200 Omaha, Brown Pond......... i 2, 000 
Geneva, Buck Lake.../.22225.ssi0¢ 2, 000 Palmetto, Johnson’s pond.........-. 2,000 
Mohawk, Juanata Lake.......-...-. 2,000 Pavo, Adams Pondl..: -5.5: 22222222 2, 500 
Orlando, Big Sand Lake............ 2, 500 Quitman, Blue Pond................ 1, 000 
Perry Whiddon’s ONG ssueeeeess 30 Raymond, Raymond Lake........ 6, 000 
Pine Castle, Lake Conway. ....-...-- 3, 000 Reidsville, Beasley’s pond. .....-..-- 500 
Sebring, Lake Menon............... 1,070 Rockingham, Johnson Mill Pond.... 1,000 
HoakewDhelmaa ges. Seki lok cent 1, 024 Rome, Rotary Lake:2:2.2-4¢.2-e2s2- 1,000 
Summerfield, Little Lake Weir-....-.. 2,000 Roseland Station, Brickyard Lake.. 4,000 
Tallahassee, Buck Lake............. 1,750 Sandersville, Johnson’s pond........ 100 
Aigies Mn Secon, eg dees ty 1,750 Screven, Brady’s pond.............. 1, 500 
Tampa, Strawberry Lake........... 1, 500 Shellman, Crittenden’s pond..-...... 1,500 
Tawares; Lake Doratt). 2-820. 225.2 5.4 500 iHart’s pond a. s2ises PE ee, 1,500 
Windermere, Lake Butler........... 1,500 Siloam, Boswell’s pond..........-.-. 300 
Make Downes s\/j. 240.25. eee ee 1,500 Social Circle, Stanton’s pond. 1,500 
Georgia: : Sparta, Archer’s pond......... 150 
Alston, Southside Pond............. 1,000 Sycamore, Donohoo Gin Pond. f 500 
Arlington, Plantation Pond. - os 3, 000 Trion, Riegel’sipond'733.222---22--0- +3, 000 
Ashburn, Kerce Mill Pond.......... 1,000 Round, Rondssass-4- ees. OE! 1, 000 
Rock House Pond.......--.--.... 1,000 Valdosta, Bentley Pond............ 1,000 
Shinclers ponds... <<< seee eee 800 Jo, RierPond seass23 22-2 4e ee 1, 500 
WihiddonWake:..) 2-20 .--.-cssse8 3, 000 Maris pond) ss acet bacon aa ceeee ce 2, 000 
Athens, Brooks’s pond.........-.... 1,000 Vidalia, Swift Creek...............- 2, 000 
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Disposition. Number. 
Georgia—Continued. 
Vienna, Gregory’s pond.......-..... 150 
Warm Springs, Thomas’s pond..... 85 
White Plains, Humphrey’s pond.... 100 
Jernigean’s pond .- .....caekee aes 600 
Willacoochee, Clara Pond........... 75 
Fetcher’s pond. (2... s.0seoeheate 1,500 
Moore’s pond ~.2..2..55-- = fanned 1,500 | 
Paulk’s ponds 2... 2. g4eiaes2 Seiseeete 1,500 
Woodbury, Betts Pond............. +2, 000 
Wrens, Armstrong’s pond........... 1,500 
Wrightsville, Ohoopee Creek ....-.. 300 
Tilinois: 
Alpha, Crescent Lake. .......:.:-..- 700 
Anns, Sitters lake... .\-. = dies ae 200 
Apple River, Apple River.........- 390 
Barstow, Rock River... .cscces swe 400 
Belleville, Club Pond..........-.... 300 
Brighton, Stubblefield Lake.......- 120 
Brownfield, Rainbow Lake......-.- 300 
Carterville, Crain Lake.............. 600 
Centralia, Lake Centralia........-.. 750 
Ghicaro, Aquarium ..¢ . 2 si ssc050ee 25 
Christopher, Harrison’s pond....... 150 
Tlain’s pond. 25.5226 0.0.75 shee 200 
Council Hill, Fever River 224 
Crystal Lake, Crystal Lake........- 1 1,000 
Dallas City, Lake Cooper........--- a 192 
Edwardsville, St. Claire Pond....... 1,000 
Effingham, Ewington Pond......... 200 
Elizabeth, Apple River............. 2,772 
Farmer City, Salt Creek............ 40) 
Farmington, Howell’s pond......... 90 
Franklin, Burlington Lake......... 120 
Galena, Mississippi River.........-.- a 8,000 
Galesburg, City Lake........-...... 40 
Gilchrist, Continental Lake......... 300 
Hillsboro, Hill-Morrow Pond....... 60 
Irving, Wilson’s pond.........-----. 120 
Tuka, Oakwood Lake............... 300 
Lebanon, Siegel’s pond........-....- 300 
Marshall, Spring Lake....-.......... 60 
Meredosia, Meredosia Bay.-.-..-...--.- a95 
Millington, Fox River............... 80 
Moline, Power Pond...............- 720 
Monmouth, Country Club Lake..... 90 
Illinois Central Pond.............. 90 
Murphysboro, Stecher’s lake 80 
Nora tpole [ROT RG 624 
North anover, Apple River.. A 308 
O’Fallon, Birch Spring Pond 100 
Red Bud, Red Bud Lake....-. 300 
Sylvan Lake... 5... deems. ase 300 
Rodden, “ppt River ed swsteadaceld 154 
Roodhouse, City Reservoir. ...-..-.--- 300 
Salem, City Lako:. +... qo ataces 400 
Scales Mound, Fever River.......-.-- 312 
Shawneetown, Gregory Memorial 
POG ees coo: - 5- teeta eee 150 
Okerson’s mill pond..........-.-.- 150 
Shelbyville, Kaskaskia River.....-. 40 
Stockton, Plum River..<..-..-).-...-+. 266 
‘Trenton, Carr’s pond. cei shes ce 150 
Hanke’s lake. /ic.g.2tisecsexicniet- 300 
‘Troy, Reider's pond... ..- - 252.556 200 
Warren, Apple River. ......--\.--0s 1,950 
Indiana: 
Alexandria, Englewood Pond......-. 75 
Angola, Loon Lake.-.........-..---- 150 
Batesville, Waterworks Pond......-. 120 
Bremen, Lake of the Woods........- 150 
Bruceville, Brantlinger’s pond....-. 80 
Centerpoint, Steuerwald’s pond..... 100 
Churubusco, Gandy Pond......-..-.- 100 
Corydon, Buck Creek.........-....- 800 
Engleman’s pond..............-.- 100 
Silver Laken . 2-05 dmtatoncn ze 400 
Crandall, Indian Creek.......-...... 300 | 


Disposition. 


Indiana—Continued. 

Crete, Jessup Mill Pond.........-.-. 
Culver, Lake Maxinkuckee.........- 
Dugger, Sunflower Lake........-..-- 
Edinburg, Sugar Creek...........-.- 
English, Little Blue River. ......... 
Evansville, Evensmere Pond....-...- 

infirmary Dak@ussc aastossess ne) 
Greenfield, Sugar Creek............- 
Huntingburg, Ferdinand Lake. ...-. 
Indianapolis, Ben Hur Pond........ 

Pall Creeksiss: sos sake sees he ee 
Kendallville, Tamarack Lake. .-.--- 
La Grange, Long Lakes 288 23582 Bs 

Moyer Lake: .3J27.0hsses. ces eses 

South Twin Lake............... La 
Largo, Wabash River..........-.-.- 
nscale erica Lakes. .-+ i. 
Bena, Alma Ponds: 27.555 scseee eee 
Eiberty, Uily.Pond-).0.¢20-- feces 
Logansport, Kline’s pond.....------ 

Make Chicottyi\..s2sosse-n sees ees 
Michigan City, Vail Mill Pond....-- 
Milton, Butler Creek...........----- 

Martindale Creek... 

Simons! Creeks isis entiles sete ce 

Whitewater River, Greens Fork... 

Whitewater River, Nolans Fork. - 

Whitewater River, West Fork..-- 
Monticello, Honey Creek.....------- 

Pike Cracks & SUR coe ese 
Muncie, Gravel Pit Pond..........-- 
New Albany, Indian Creek...-.-..-- 
New Carlisle, Hudson Lake. .-.....-- 
Ockley, Gravel Pit Pond.......-..-. 
Otisco, Fourteen Mile Creek-..-...-..- 
Pendleton, Fall Creek..........-..-.- 
Pierceton, Webster Lake.....-.-.-.- 
Plymouth, Pretty Lake............. 
Ray, Clear Lake voc. Atso.2 esl eee 

Dong Lake: jictie sk tee eee 

Round ake soe eee 
Rockport, eee Creek 2-05.55 
Sellersburg, Belknap Lake. ........-. 

Globe Liakescicc- 2 steer oe ames eee 
Seymour, White River, East Fork. . 
Terre Haute, Kolsem’s pond........ 
Tipton, Shadyside Pond............ 
Valparaiso, Flint Lake.............. 

bong bake. 53 fene eee ae 
Veedersburg, Patton Lake 
Walcottville, Dallas Lake..... xe 
Walkerton, Koontz Lake............ 
Walton, Kesling’s pond........--..- 
Washington, Zinkan’s pond......-..- 

Iowa: 

Anamosa, Buffalo River......--..--. 
Bellevue, Mississippi River........-- 
Boone, Des Moines River.....-...-. 
Central City, Buffalo River......... 
Clear Lake, Clear Lake...........--. 
Creston, Summit Lake....-..-.-.... 
Des Moines, Buxton Pond........-.. 
Eldora, Iowa River..........-.-.... 
Fairfield, Adams’s Pond es sas aoe 

Fairfield Pond.........-..---..--- 

HryMan’s PONG ).).5-\.0<.tesees cess 
Fairport, Mississippi River.........- 
Knoxville, Ti bone, op SLe eee 
Lime Springs, Upper Iowa River.... 
Manchester, Maquoketa River.......- 
Maynard, Volga River, South Branch 
Monticello, Maquoketa River.....-- 
Nashua, Big Cedar River.........-.- 
Nevada, Dayton Park Lake......... 
North McGre or, Mississippi River... 
Qnawa, Blue Lake... . 0.24.5 
Osceola, Rarike’s pond.............. 


a Rescued from overflowed lands and restored to original waters. 
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Disposition. 


Towa—Continued. ) 

Steamboat Rock, Iowa River. . -.--.- 
Story City, Lake Co-Mar..........-- 
Washington, Highland Park Lake. - 
West Burlington, Railroad Pond... . 


Kansas: 


Chanute, Allen Lake................ 
Edwardsville, Cement Lake........- 
Lake of the Forest...............- 
Mik Halls; Wik River... 0ive\1cceten 
Fort Scott, Bridal Veil Lake.......- 
Sheeler Lake Peet sossuee 


Topeka, Ber 
edarcrest 


Kentucky: 

Allensville, Mosely Pond...........- 

Anchorage, Reel’s pond..........--- 

eee A Kentucky River, North 
yn Ua eT ee eee sae 


Brandenburg, Adams’s pond.....-.- 
BIPOOU SOU. occas Foes ee LG ee 
PIL ORGS: cen woke ckee ect ee ns Sele 
Dowden's ponds. .\.2. G6: 22). 
Hontaine’s pond.-..........--.-5--- 
Hunters pond {oso-%2 0 Sdee! ects 
AMO SMONA ecole scece tae teste 
iMcintire’s pond... 1... 22-4. Js206- 
Moreman’s pond (A).........-.-.- 
Moreman’s ipod UE LS ee at 
BLES’ S' PONG eas scs ae ees. far cera 
ichardson’s pond......-.-20s2. 0 
Rims POG es var eaaceee-ceece ame 

Butler, People’s pond............... 

Cadiz, Little River, Sinking Fork... 

Campbellsville, Rice’s lake.......... 

East View, Nolin River............. 

Ekron, Albert Lake................. 
Clear Gakecics. scskuswier soso sec 


iby Pond stent cee e Sa eaL 
HDUNLise Lakers. secs todew sue use s 
Franklin, Peden Pond.......... 
Georgetown, Hall’s pond 
North Elkhorn Creek............. 
Glasgow, Baird’s pond.............. 
ONGSS DOUG eee ceeksebine ase. e lees 


Kkinsville, Hayes Pond.......... 
dav, Cumberland River, Clover 
Ly ie ae ae ee a ee a 
Kuttawa, Cumberland River........ 
La Grange, Royal Inn Lake......... 
Lakeland, Hospital Lake............ 
Louisville, Cedar Springs Lake... ... 
Ployds: Mork a. cueee ens s 0s 
Harrods Creeks as sod se 
McBrayer, Salt River............... 
Madisonville, City Lakes............ 
Mount Sterling, Bush Pond......... 
(Pipton’s pond =7.'-. 22 eee 
Munfordville, Green River.......... 
Newport, Wirsch’s pond ae Tae: 
Otter Pond, Glover’s pond.......... 
Paris) Airdre Dake: ~. 2225.56 2k 
INOItn! Takei ste. 0.c.tasee tse eee 
Woodlawn Lake.........-. 3 
Xalapa Farm Pond d 


Number. 


Kentucky—Continued. 


Louisiana: : 
Bayou Sara, Magnolia Pond......... { 


Maine: 


Michigan: 


Disposition. 


Number. 


Pembroke, Pendleton Lake........-. 
Providence, Luton Lake............ 
Shamrock} LAkeys. -.secvemeceamete 


lowers Pond2s ss o8 cst meres 
Parker Pond. suscsess ctee eee 
Perryss' ponds... eee Seetees 
Pulliampbondes ee. ka ee ae 


alley Pontiacs. 252855 ccsene athouk 
Ryland’ Clap 'Pond sy). oes oc e oc cs 
Stithton, White Lily Lake.......... 
Vanarsdell, Bond’s pond..........-.- 
Vanceburg, Kinniconic Creek....... 
Whitesburg, Kentucky River.-..... 

Kentucky River, North Fork..... 


Ethel, Greenbrier Lake...........-- 
Dake Willian. cscccsts- dens stwee ae 
Lake Shannon............ 

PTBELY CLOPK vce cao aceece eee 
Isabel, Sullivan’s pond 
Keithville, Colquitt’s pond.......... 
Lake Charles, King’s Onderaha22et. 
Leesville, Langton Mill Pond..-..-.. 
New Orleans, Westwego Lake....... 
Oaklawn, Bayou Lacombe.......... 
South Point, Irish Lake............- 


Augusta, Kearns’s pond............. 
Livermore Falls, Tilton Pond....... 


Maryland: 


Antietam, Antietam Creek.......... 
Baltimore, Waxter Lake............ 
Borne Piney, Run 2. o2s22-eeerk se 
Bradshaw, Little Gunpowder Falls 

CLEP Jods aehe an ok ae ee eee mebls 
Cumberland, Evitts Creek.........- 

MlintstoneiGreek. -....Jassd.J.e20- 


Harmans, Blue Pond... 
Joppa, Oakdale Lake......... 
Keedysville, Antietam Creek...-.... 
Marlboro, Fair Association Lake.... 
Motters Station, Toms Creek........ 
Odenton, Rogues Harbor Creek..... 
Phoenix, Phoenix Pond...........-. 
ieee Leonard Mill Pond....... 
to) 


Graniteville, Burgess Pond......-..- 
Huntington, Little Galilee Pond.... 
Lowell, Concord River.............- 
Mushing Ponds. ssssccess.saessce 
Hart Ponds i2i: 25535. 807st ee 
Nabnassett Pond... ...:...---.---< 
-Plymouth, South Triangle Pond..-. 


Floodwood, Floodwood Lakes.....- 
Hart, Gilbert Lhake..--...20..22s..< 

EID ET IRON See tee sea. «1-10 
Highland, Lakes in Oakland County. 


a Rescued from overflowed lands and restored to original waters. 
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Disposition. 


Michigan—Continued. 
Houghton, Big Bayou.....--.------ 
fall Wakelsc-cececcsseee eee oes 


Snake Rivers. s.cseno-ce eee 
Tron Mountain, Long Lake..-.------ 
Second Powder Lake...-...-..----- 
TrepaniGrwwvake acm =~ eee e=— = 
Tron River, Chicagon Lake ...-..--. 
nidian sake ee secuce = mscee cecice tae 
Jackson, Browns Lake. . 
Jones, Bair Lake.......- 
Birch eakececsas-.s-o= 
Driskell Lakes. essccseoraoses-sat 
POEs pond ess sss= sss see eee 
Lakeland, Strawberry Lake..-..-.-.- 
Leonard, Echo Lake......--.---.--- 
Marquette, Campan Lake....-...---- 
IM CHO MTA KOss= heaton en ece siasinniatstet 


Wihetmore) lakes... .--c--se-eeces 
WihitevillesPonud)-—...se6---2>-----== 
Marshall, Lyon Lake.........------- 
Mass, Courtney Lake......-.-------- 
Metropolitan, 
Six Mile Wakes... -sccseet acest 
Michigamme, Michigamme Lake-... 
Negaunee, Forbs Lake. .--.----.----- 
Northville, Walled Lake......--.-.- 
Rockland, Nulhegan Pond..-..-...-.. 
Sagola, Norway Lake....--..--..--- 
Scottville, Crystal Lake.........-..- 
Pere Marquette River.....-.------ 
Sidnaw, Big Clearwater Lake-....... 
Long Lake 
Loon Lake 
Wolf Lake 
South Branch, Jose Lake......------ 
South Range, Peters Lake.......-.. 
Three Oaks, Spring Lake.-....-.-..- 
Toivola, Stamington Lake-........-- 
Watersmeet, Duck Lake...--.------ 
Manon lakGee sande ssn assemat ee 
White Cloud, Long Lake..-......-.-.- 
Winona, Ki-mit-a-wan-gag Lake. . -- 
Witch Lake, Fence Lake........-.-- 
bong Wakele.Geseocan == acer see 
Mottawakessceasseeh sence cee eee 
Woodland, Saddle Bag Lake...-...-.. 
Minnesota: 
Brainerd, Wise’s lake. -.-.-..---------- 
Buffalo, Buffalo lake ......--------- 
iin la KOSs see sen ae ae eree seen 
Chisholm, Dewey-McCormick Lake. 
Degraff, St. Marys Lake. ...-------- 
Detroit, Detroit Lake......--------- 
Mwintuakesse..o-2ee --emen-eeeee= 
Duluth, Camp Lake. . ...----------- 
Wonks bakes... se. ceseres seers ee 
Bering ake cs ccsd. se Geee ose ree 
Erskine, Spring Lake..-....--------- 
Eveleth, Cedar Island Lake.-.-...--.- 
Fairmont, Bud Lake 
Pall Wake tines cias.cemanes 


Little Falls, Fish Lake.....-.------- 
Round Wake. .-steecs- eee steeer 
Long Prairie, Lake Henry. - -------- 


Number. 


Disposition. Number. 
Minnesota—Continued. 

Mahtowah, Park Lake..-....----.--- 500 

Menahga, Morgan WAKOree ene. -=eee 340 

Minneapolis ,Lake Harriet - ------.-- 500 
Dake of thevslesaee secs -\s-- see 500 

Norwood, Hyde Lake......-.------- 340 

Owatonna, Beaver Lake......------ 75 

Park Rapids, Lake Itasca.......-..-. 510 

Pelican Rapids, Lake Lizzie. ....-.-. 520 

Pipestone, Crooked Lake.....-.----- 200 

Preston, sR O0bRiveha essa anen ee 500 
Root River, North Branch....-... 500 
Root River, South Branch..-...... 100 

Rochester, Lake Shady. .-.-.-----.-- 500 
Zumbro River, South Branch....-. 500 

Rollins Bearlake:.--- pees. -eeecee 400 
ard yduake ls ee- ase eee 75 
Moose Lake. . 400 
WihiteWWakesse- se escheseeee _ 400 

St. Cloud, Nina Creek.......----- 255 

St. Peter, Lake Emily 400 
hake venersone-eenn.---seereecae 450 
Lake Washington....-..-.-----..- 400 

Turney, Schelin Lake....-..-------- 75 

Underwood, Olson Lake......------ 340 

Wanless, Harriet Lake.....--------- 75 

Waseca, Goose Lake. .....---------- 300 
[RICO MUAKO Seen ee cee i= eee as 300 
Walkins ake: . acce-. cee eeteene 300 

Winona, Biesanz’s pond. ..--.------ 200 
Wake nWanOde sos eee scene menace eae 400 
Mississippi River. .----.---------- a 4,690 

Mississippi: 

Aberdeen, Baker Lake.......------- 35 
Hatch Walkers. esses]. <---= ee 74,000 
Old (Gloryihonde--Ses----- eee ee 225 
Plantation wuake@cc «=> - eee eee +2, 000 
iRoberts'silake ose -=-e ee eee +3, 000 

Algoma, Moorman’s pond.-..-.------ 71, 000 

Amory, Eugqua taker - 22 ---Peecesen 72, 000 
JandonseOuGs se e-cee eee ene ~ 

? 
manne yee Od ss ace ene eer 600 

Artesia, Sclater’s pond .-..--.-------- ee 

Becker, McCullen’s pond ...-------- $2,000 

Bogue Chitto, Big Creek. ....-.----- 450 

Booneville, Booneville Lake. - .----- +4, 500 
IMSSON’S PONG = sneer nesses ee 45 

Brandon, Ainsworth Mill Pond..... $2,000 

Buckatuma, Robinson’s pond....--- 75 

Bude, Lake Snyder......----------- 1,000 

Byram, Woods Pond......----.---- 100 

Calhoun City, Weeping Willow Pond 71,000 

Cedar Bluff, Belleview Pond....--.- 2,000 
Gillilan’s pond - -- <2... ---.------6 110 
SandorsWwake==sscces eee ee $2,000 

Clinton, Harding’s pond gienlesmeme 500 

Columbia, Reeves Lake....-..-- aiese 400 

Columbus, Bylaw Lake....-.------- +3, 000 
Dake Katherine....--..-..-.---.-- 74,000 

Corinth, Cane Creek Lake......----- Fi 500 
Clay Boone Lake. ..-..-.--:------- 1,500 
Mleardwakes po scwer eer eee Roehioe 60 
DMiyenlakewe.sseseeee ese e 45 
Mamlmldke oe] oe -eer eee eee 45 
Elorm’S pond): - =.= - eee = em 1, 500 

Crawford, Pine Pond. ........------ 15 

Crystal Springs, Batton’s pond. - --. 150 
Bridgeville Lake. .....----.-------- 300 
Palmer’s pond. - -- 300 
Slay’spond...-.-..- 450 

Derma, Hutchins’s pond... 71, 000 

Duck Hill, Oliver’s pond 72,000 

Fayette, Corban’s pond. - 1,000 

Flora, Big Pond. ...-..- 71, 000 
Gardner’s pond ......-.----------- 71, 000 
Hopson’s pond.........-.--------- 200 


a Rescued from overflowed lands and restored to original waters. 
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Disposition. 


Mississippi—Continued. __ 
Friarspoint, Mississippi River. --..-. 
Greenville, Mississippi River........ 
Grenada, Eureka Lake............-. 
Hattiesburg, Lumber Company 

Teo 2X0 Mets PR ee a ere eg 4 
Hazlehurst, Hargrave Lake......... 
Norman's pond... 223222-22523.42 
TEGGI EME iG) at Oe ee aes 
ellie Makes sc2c52 22 Se 
High Point, Eubank’s pond....-...- 
Hardenis pondy-.5--2-- 9c =e 


McClelland’s pond... ..-....----.-- 
iMasee’s pond)... 7o=cccesdeaaee es eee 
(iains’S pond ss. Ssssase eet cate se 
Soran PigkO ei oo atari 
atkins: Lake 2x..5. 090.2 Meet. 
Kosciusko, Bailey Lake............. 
HTT’ S PONG ss ase ee te oe aie 
Moore's pond ver. Pie Aa. Cet 
Lexington, Willow Castle Lake... .- 


oun, Land’spond.--..:-.....-. 42. 


McComb, Clear Creek Lake......... 
Reeves’s pond..2.'. fe 5. 9. 
MeCool, Smith) Pond. 5220. § ces 
Spee LE a RS STRATE IY 
Maben, Lunceford’s pond........... 
Templeton’s pond....22. 22.22. 
Macon, Flora’s pond..-.......------ 
Howards Lake...s222..222het oo: 
Meadowsliakes wien es SU 8. 


s ne Lake 
Mize, Butler’s pond).\2.2:.~<.j.--t.- 
Smith sipondtecdeesse se se tes 


Natchez, Field’s at Wy Bronce as 
New Albany, Coker’s pond. .....-.- 
Robbins Makes... s8h25-6 Le 
Robbins Pond. -.c2.2e 2. 


Newton, Bounds’s pond --......-..--. 
Okolona, Club Lake.....-...-...-.- 
Penn, Lake Marguerite...-......... 
Pheba, Champion’s pond....-..-.--- 
Philadelphia, Cox’s pond........-.- 
iMing’sipond)s 2th 2 RON) oe 
Picayune, East Hobolochitto Creek. . 
McLaughlin’s pond........--.---- 
HRUthZS PONG. Yea ee LS 
Stockstill’s pond~.......-.-<.bies2- 
Watersilalke.: utes uate ete 


Pocahontas, Lane’s pond...-..-...--- 
PearliRivercecr shel ee see 


Pontotoc, Moss Lake Pond.......-- 
Primrose Laketve.-.ccuc 9245-220 
Port Gibson, Ellis Lake. .....-...--- 
Oils Works ;Bonghet foe a 
Roxie, Campbell’s pond..........-- 
Sallis, Clanton’s pond............--- 
Shulersipondic. pedceeresceer ss Hee 
Scooba, Stewart’s pond..........-.- 
Sessums, Castle’s pond......-- 
Shuqualak, Anderson’s pond 
LVy?S PONG:t. no cdiacwcecce seas tems 
(POIry’s! pond... iu. .s2 Hee ese 
Steel’s' pond)... -.5..<ctuistogsse ees 
ae! BEC 25 /ae- 20 SUR AA 
Starkville, Benton’s pond........-.- 
Hort Pond). <0. .<.50ceasaeoeee 
Hamm/s pond 22.2. 20. ue 


Number. 


ph 000 
1,000 
+2, 000 
+3, 000 

@35 

110 
+2, 000 


Disposition. 


Mississippi—Continued. 


MeCright’s pond... -...5....s-aeeen 
Old Scout Club Lake.............- 
Pearson’s pond. . esd. sosissea8 - 
Saunder’s‘pond -st4ee. belied § 2254 


Lespedeza Pond 

Riley/sipondics.< seca se. see 

Wates’s pond ......<--= gestae ssc ce 
Union, Jersey Brook Farm Pond... 


Utica, Broome’s pond (A).-....----- 
‘Broome’s'pond.(By 25 = 2 2s.02- 2: 
Rulehamis pond ses 5 Soa st 

Water Valley, Kelley’s pond........ 
Shannon Mill: Ponds: 20. ese: 
Trusty’S;pond 2 <ciessscsaseenssee 

Woodville, Sessions’s pond. -......-.-- 

Missouri: 

Aurora, Bat Crebkas2 222s 52 2222. 

Baring, Baring Lake.!: 25020222352. 

Bunceton, Petite Saline Creek. - 

Cabool, Indian Creek..........- 
Piney RIVel Ss Soe cece sesene ae 
FOUDIGOUS RIVER sce ceca ee penne 

Calhoun, Tibo Creek.....-.--....... 

Chilhowee, Casey Lake.........-...- 
Cottonwood Lake........-.---.-.- 
Honey Creek. -2 ose se oes anise tore 

Clintons Wish Haken c- en acnccaacees 
SL OWN ui Dts 2 ee eel ae ee hal eee mere ears 

Crane, Lancaster Lake--...-.---.--- 

Deepwater, Dickey Lake.......--.-.- 

Dodson, Oakwood Lake........-.-- 

Ferguson, Wabash Club Lake.....-- 

Fortescules*Big Dake oS 3. asp ass. 

Higginsville Tyler Spring Pond.... 

Holmes Park, Bass Takes i222 2... 

Independence, Bitter Sweet Lake... 
Chit hakee. See sa tea aa 
Compton Bakes 22 js seis ~ 4a sa 
Dickinson ake ss 22.2.2. - ses -- 
IRArriSts PONG see see cence see ees 

Jasper, Possum Creek.......--..---- 

Joplin; Bunee’s pond. 22. 2225.02. 

ive Mile hake Ss: .' 2-8 See 
Thomas Takes tee ep ante 

Kansas City, Lake of the Woods.... 
Rookwood! Ponds: 5-4 ee ae 
Shadow Wakes oto 3.0 esac s seca 

Lamar, Gregory Lake......---..--. 
Mouiddyi@reek2<\. 92-7 
Spring River, North Fork...-.-..... 
Wilson’s pond 72.22 ss2e anemia ate 

Lanagan, Big Sugar Creek........-. 

Lebanon, Browns Lake...-.-..--...-. 
Gasconade River oes e ane scencn 

Lisle, Lisle Lake.......-.- 

Marceline, Santa Fe Lake 

Nevada, Katy Allen Lake-....--.... 
Radio Springs Lake.....-.--...--. 
West Lake witenci ete ae ou 

Noel? HIKARIVersaaacsere eee eas 

Northview, James River.........--- 

Odessa, Lake Venita...........-...- 


a Rescued from overflowed lands and restored to original waters. 


99805°—19 


12 


Starkville, Lewis Pond ...........-. { 


Tidwell’s pond. <~- 32-eaqseses—4e { 


Number. 
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Disposition. 


Missouri—Continued. 

Pleasant Hill, Anglers Club Lake. - - 
Bond'’silake--..--2 =~ 4-sees «Mews by 
Ine@on ards Wakes soo cance se sian a 
Smith Wake: -2 2st enae ose ae 

Saginaw, Morsman Lake....-...-.--- 

St. James, Meramec River....-.---- 

Sedalia, Spring Fork Creek.-...---.- 

Slater, Alton-Slater Pond........--- 


Cattail ake 3. eee Pb oseeeeeee . 


Warrensburg, Willow Lake...-..-.--- 
West Plains, Spring River, tributary 


Windsor, Wilkerson Park Club Pond 
Montana: 
Bynum, Muddy River 
Stukey’s pond......-.-.. 
Forsyth, Yellowstone River... ------ 
New Hampshire: 
Keene, Spofford Lake.........------ 
Newport, Rockybound Pond. ..-...-- 
New Jersey: 
Branchville, Culver Lake.......-.--- 
Camden, Willow Grove Lake......- 
Cranford, Bloodgood Pond...-.-..-.-- 
Newfoundland, Green Pond..----.. 
Picatinny, Picatinny Lake..--.-.-.--. 
Plainfield, Holly Park Lake...--.--- 
Seeley ead ee eee 


Trenton, Hutchinson Lake........- 
New Mexico: 

Abbott, Abbott Lake..........-..-- 

Alamillo, Alamillo Lake.........--- 
USI RONG se rece fees ion seems 
PaneAcacia Wake. sess aceeneesae 

Chama, Canones Lake:........--.--- 

Clayton, El'Rito Lake-~....---.-.-- 

Engle, Engle aR Bece cee cesese ss 

Faywood, Warm Springs Pond..... 

Lakewood, Lake McMillan........_- 

Las Vegas, Asylum Lakes.......--..- 
Gallevos Pond 72 ec eres 

Maxwell, Lagonia Medara Lake. -..- 
Lake Thirteen. - 0222. 48t.on eos 

Onava, Armstrong Lakes........-.- 
Deep Lakes cscs scc seb ensccsenee 

Raton, Lurovtie Pond... .cc.-cs-o5 

Roswell, Club Lake..............--- 

Santa Fe, Arroya Hondo Lake...... 
MESNQUGHUARO eos fc a sees = eee oe ns 

Santa Rita, Harris’s pond.....-...-.-. 

Taos, Marez’s pond.......-.-------- 

Thoreau, Indian Pond.........--.-- 

New York: 

Altamont, Normankill Creek. .....-.. 
Thompson Lake: <5. 252 -- ----ae4-6 
IWiather ak: <. oc te. «scstnceme aoe 

An Sable, ern Lake. <-2-- <3. - 2.25 
Selmer Wakes. o.- 225 sceocc meee 

Bridgehampton, Long Pond......-. 

Catnbridge, Hedges Wake.u92-2 ares 
Dake Lauderdale: :---- 5-2 teas 

Clymer Station, Clymer Pond...-.-- 

Baton; Hatches Lake. ..-- >. 2 so. 
Hopkins ake. ws- Sc sen's emcee aes 

Ellenville, Ulster Lake..........-.-.- 

Fulton, Lake Neahtawanta ......-.-. 

Gansevoort, Old Chase Pond........ 

Greenwood Lake, Greenwood Lake. 

Hannibal, Glendale Pond.........-. 

La Grangeville, Beechmont Pond... 

Lake Mahopac, Kirk Lake........-. 

Little York, Goodale Lake.......... 
Little York Lake.......... aueressle= 

Lyons, Ganargua Creek............- 

Pine Bush, Shawangunkkill Creek., 


Number. 


Disposition. 


New York—Continued. 


Randolph, Stillwater Pond........-.- 
Red Creek, Blind Sodus Bay.....-.-- 
Salisbury, Beaverdam Lake........- 
Thompsons Ridge, Plattekill Creek. 

Shawangunkkill Creek.........--- 
roy, Lhree Lakes seis.) speacwe te 
Tully, Tully Uakes--2 25262. .-basae = 


North Carolina: 


Aberdeen, Maries Pond..........-.-- 
Millies Pond. ... sche _cobeees a. 


Brevard, Bridge Creek.......--.-.-- 
Mucker Creekoc cone oe einen ees 
Cameron, Crane Creek......--------- 
Cary, Holleman’s pond..-...-.--.---- 
Chalybeate, Spence’s pond...-.- 
Charlotte, City Park Pond. 
Grandy’s pond......-..-..- 3 
Lakewood Park Lake........-.--- 
QOtr’s ponds. Ses eee oe ee 
Clarkton, Dutch Branch Pond...... 
Clayton, White Oak Pond..--..--.- 
Climax, Coblers Pond....-..--.------ 
Concord, Allison Pond.....--....--- 
Dutch Buffalo Creek.......-.---.- 
Conway, Watson’s pond....-------- 
Doughton, Doughton Creek..-...... 
Dunn, Great Coheria Pond........-. 
Jermigan’S Pond... ---..----eeeeee 
Edenton, Queene Anne Creek....... 
Elkin, Bugaboo Creek...-...--------- 
Carter Walls Pondtiise5-5-23-Heess- 
Bilkin Creek. - 202-8. -55-e-ech-@aee 
Mad kin iREVer. «ooo sees ee 
Ellerbe, Bells Creek Pond...--..----- 
Howell’s pond |. 305-5. 4s25ee5-eeer 
Mountain’ Creek. .-eas- oe eect oe 
Elm City, Moore’s pond........----- 
Sycamore ONG . -cs-: tated 


pang: Hull bond... .. 4-4 sacs see 
Franklinton, Wilder’s pond....-..-.- 
Fuqua Springs, Powell’s pond. ...-- 
Greensboro, Hamburg Mill Pond.... 
Little Alamance Creek....-.-.--.- 
Monroe’s PONG «- 200-2 2s=a25--2Heed 
Pinedalestond 522 = cosa eese ee 
Hendersonville, Hayne’s pond...-... 
Jordan’s pond....-.------------.l= 
WAKO OW AAWiso= adnate sfsbie-beewe 
PennyeS POnd-. so2 6 fe paek oe eee ae 
Hickory, Baker Mountain Ponds.... 
Catawba River...............----- 
Catawba River, Jacobs Fork..-.-- 
Gunpowder Lake. ....---=-.<se- 5: 
Hillsboro, Eno River........-.------ 
Jackson Springs, Harris’s pond..... 
Kinston, Sitterson’s pond.-......-..-- 
La Grange, Bear Creek Pond....-.-..- 
Sutton’s' pond. . 2.2. = se -—- eee 
Laurel Hill, Pate’s pond.....-..--.- 
eland, Pennys Pond. -/saste aisee 
Lilesville, Cloud Lake.......-..----- 
iarris’s pond Siege osen ese sse eee 
Littleton, Warren Pond.........---- 
Louisburg, Tar River. ....--..----% 
Marshville, Fennell Pond. 
low Pondeest =. .2-beeae 
Griffin View bond... ..<2--5-5- fe 
Hargett’s pond. = «2. < 22. sa-4aeeee 
March’s pond.....---:22++---:9+-: 


- Number. 
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Disposition. 


North Carolina—Continued. 

Monroe, Austin’s pond.............. 
Hairview FONG. --2.22<s0ssodaqeth 
Grassy Island Pond: !: 2 2... : ¢ sa 
DiMipsOtes PONG. c.c2. 52. --+--- 6855 

Morrisville, Sorrell’s pond....-.-...-. 
Sycamore Creek. -..-..-.---------- 

Murphy, Hanging Dog Creek......-. 

New Bern, Hancock Creek...-.....- 
(URE a he ee eee ase 

New Hill, Maple Branch Pond....-. 

Old Fort, Catawba River.....- oat 

Oriental, Dawson Creek. -. - a 
Green Creeks... secn- =... Renee 


ie 
Pilot Mountain, Dodson Mill Pond.. 
Pineville, Little Steel Creek. -.......- 
Raeford, Juniper Creek....-....-...- 
Raleigh, Batts’s pond...........-..- 
Rockingham, Covington’s pond...-. 
Leak Pond 


Speed Creek Pond.......-..-..-... 
Roduco, Jones Mill Pond............ 
Rougemont, Bowling Mill Pond..... 
Roxboro, Gregory’s pond.-.-...-...-. 

HTOSLCT IS NOUG sas oes. c acc eles acca 
Sanford, Carvington Pond........... 

GonneliavPond.s taccsce<-- - ond ace oo 

Troyn 
Shoals, Benbam Rond.............-.. 

falls Ponds cpeits aoepree tte ae 

Matthews’s pond ........4..--.<-- 
DOSS CLE Ree ee ae cote ke 

Spout Springs, Mill Pond........... 

Statesville, White Oak Pond........ 

Sunbury, Cross Mill Pond........... 

Sylva, Tuckaseigee River..........- 

Tarboro, Lake Parker. 0.265055 22 

MATRA ET Aes e es tee ce nae 
Wake Forest, Caddell’s pond........ 
Warsaw, Cooper Mill Pond.......... 

Nahunga Club Pond.............. 

Waxhaw, Six Mile Creek............ 

Whiteville, White Pond... ..12122221 

Wilmington, Buena Vista Pond..... 

Orton, Bonds 2c. sw ccaceases Moses 

Wingate, Stewart’s pond............ 

Winston-Salem, Waterworks Pond.. 
North Dakota: ‘ 
, Bottineau, Lake Francis............ 

LGN PRE EE nna 


Devils Lake, Court Lake............ 
*. Devils Lake..-... ese SCH A as 
Freshwater Lake..............---- 
Hettinger, Buckhorn Lake........-. 
St. John, Crow Lake............-... 
pISHULAB CL radtottascasccst seta 


Bill Lakes 2 So Rae A 
Oak Vake sco... 2s ee ae Gas (oe. 


Pelican Lakes... 00224 Meio Es 
Shutte Lakes: Sse eel eis 
Snavely Lake... 2225, Ae 
Sucker Lake.. sf 
Warner Lake. 
Waukepa Lake... .. 2307. a20ni23 
Willow lake. ..... se Sex ty leesdt « 
Ohio: 
Akron; Hast Lakes 2 Gussie _ oe 
Bellaire, Captina Creek.............. 
Holloway, Pond <....62..csccsecees 


Number. 


Disposition. Number. 
Ohio—Continued. 
Berea, Deer Quarry Pond........... 200 
Bec a City bake 2. eee 225 
Tin Mi ONG. een 2 ceagesenet cee 25 
Canton, Meyers Lake. ... ere 300 
Carey, Fish Club Lake. - 400 
Chillicothe, Paint Creek. . ‘ 400 
Paint Creek, North Fork........-.. 280 
Chippewa Lake, Chippewa Lake.... 500 
Cincinnati, Lake Kaelin............. 120 
Mill’ Crook Wakes... ssa soh aioe 40 
Cleveland, Bass Lake..............- 300 
Punderson, Uake.<- ot wuss 300 
Snow Lake............ Ss. b dure. 300 
Covington, Stillwater River......... 25 
Crestline Sandusky River ou awe 300 
Dayton, Burkhardt’s pony: 4-45.22 120 
Lewisburg, Miller Fork Creek....... 195 
Win Ciel. ssh ace ase 8a a See 260 
Logan, Clear Fork Creek............ 75 
Scott Creek. ....-.--cisus ae Bewee 75 
Mansfield, Brubaker Creek.......... 200 
Clear Fork Creek, North Branch. . 300 
Clear Fork Creek, South Branch. . 300 
Fergeson Creek, .:-......- 26:2) 200 
Kohiser Creek. 20.00... Seek 200 
Rocky Fork Creek..............-- 300 
StevensonwRin 2s. ee 100 
Whetstone Creek..........-.---.-- 400 
Marietta, Duck Creek.............-- 75 
Little Muskingum River 2). te722 75 
Millersburg, Killbuck River......... 75 
Ney, Mason’s pond...........-..---- 100 
Oak Harbor, Portage River......... 300 
Piqua, Spring Creek. . ....s2...-- 0: 50 
Quaker City, Wills Creek. .......... 75 
Randal, Sand Rock Pond.......... 200 
St. Marys, Lake St. Marys..... d 125 
Shelby, Huron River......... 300 
Mohican River, Black Fork .. 4 300 
Sidney, Tanawa Hake. 55... ame & 75 
Swifts, Muskingum River........... 75 
Tiffin, Mohawk Club Lake.......... 500 
Troy, Honey Creek > see2e. sees - 75 
SpringiCreske: = eases seaeusapeee ae 150 
Unionville, Rock’s pond............ 100 
Wapakoneta, Auglaize River.......- 75 
Grand Lake: 22. 232.4 shee Bee 100 
Washington Court House, Carman’s 
ORG Nee eee aT nls SP y= ee 80 
Clouser’s pond........ ee eee 40 
Paint Creek, East Fork........... 80 
Rattlesnake Creek. ...........-..- 80 
Suvar'Creekeew, ost hens gan: 120 
Wellington, Waterworks Pond...... 200 
Woodsfield, Little Muskingum 
Riven caves snc De kies 2 tines bi 60 
Sunfishi@reek 2 bs 552022 ed ea ay 60 
Yellow Springs, Neff Park Lake. . .. 120 
Youngstown, Bears Den Creek...... 200 
Big Yankee Creek..............-.- 200 
Indian Creek’. 255) eee Seam 100 
Wake Cohassetts 1.2252 cae 500 
WakeiGlacior. 222 sass 0e) Sacer say 200 
Mill Créake ii 2: ce oaked S. baiataee 200 
Zanesville, Licking River........... 100 
Muskingum River. ..............- 100 
Oklahoma: 
Afton, Fuser Lake.....0.0..2.22.12- 50 
Alva, Lake Ashley.......... 65 
Ardmore, Boucher’s pond.. 20 
Club Lakes. .. at CCR A: re 80 
Dicks Haketrs sss css se ose cme a 40 
Sandlin Wakes a: soos Sissy ti) 40 
Wortham Lake. :. 22222... .22i00.2 40 
Armstrong, Hatchery Ponds........ 70 
Big Cabin, Mustang Creek. .......-. 40 
Rock 'Creske i.) e sca cca saeee. 2h 40 
Bison, Meadowbrook Pond.......... 60 
Blocker, Blue Lake.....csccuccesces 20 
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Disposition. 


Oklahoma—Continued. 
Broken Bow, Dierks Lake.......... 
Washa Wakes cenwtwnwrede ems oe semi 
Byars, Porter-Newbern Lake....... 
Carter, Anderson’s pond. .........-- 
Centrahoma, Hall’s pond..........-.. 
Chattanooga, White’s pond. ..-.-..... 
Chickasha, Country Club Lake...... 
Shawnee Springs Lake..........-. 
Sheds Lakeewon estes & 
Choteau, Adkins Lake...........-.. 
Clinton, Clinton Pond........-.------ 
Coalgate, Jamie Lake. .........----- 
Coleman, Owens Lake. .........---- 
Comanche, Lake Eveline.........--- 
Willow Pond eros li 2i2 oo bane 
Davis, Freeman’s pond. .-......----- 
Duncan, Doaks Lake. .........----- 
Payne’sS Poudre xtroseso gage eee 
Durant, Blanchard’s pond........-.- 
El Reno, Redder’s pond. ..-....--.-- 
Target Creek Lake......:..-...--.- 
Wolf Pondsigie, Souk. 2a 


rick | Bull. Creekioc esse ee 
Biverett?s pond ....oscssssorse ee ee 
addock’s Ponds ewes ters = eo 2 
Minnow Creekcacesoue eC 


Turkey ‘Creeks ce ose Sie 
Eufaula, Eufaula Lake............2. 
Featherston, Sunnyslope Lake....-. 
Francis, Oliver Lake..... 
Geary, Senn’s pond..... i 
Granite, Williams’s pond..........-.- 
Guthrie, Cedar Lake................ 

Hillison Lakes tte i Bet. 

Highland Lake eee cased sac ee le 

Lake: Corson... ate 2. HES sae ee 

Spring Lake. si cyst oe 

Williamson‘ Lake.4.8.~ 221.2 Ae 
Heavener, Poteau River. ..........- 

Poteau River, Black Fork 
Hydro, Southview Pond............ 
Kingfisher, Kingfisher Creek. ....... 
Kiowa, Kiowa Katy Lake 
Krebs, Shannon Lake.............- 
Lawton, Highland Lake............ 

Dake Kean! 2a seccarciee nee 


Lequire, Mountain Fork Creek 
Lone Wolf, King’s pond 
McAlester, Club Lake..-..........-- 

Dow Lakez-2 S20 2ich 82h. ot 


Marietta, Club Lake.............-.- 
HovVenkamp Lake............225. 
Medford, Evans’s pond 
Goldy Pond) pesos e tot ne 
Wield\Takes. oot h 5 sata 
Muldrow, Shepherd’s 
Muskogee, City Park 
Sondheimer Lake 
Wanns Baker 5% 50). cke ue Settee 
Nowata, Tillottson Lake 
Ochelata, Scott’s pond.............- 
Ottawa, Five Mile Creek 
Pauls Valley, Adams’s pond 
Democrat: Bond) foe 262 | 
Republican Pond 2. %. - 2-2 5-53)._| 
Sherrillfs pond 57. .2/5.0... sek 
Training School Pond............! 
Perry, City Lake. .-ss0s.). 340684. . | 
Mckanstry Makers 7522-7 eee 
New City Lake,..222-.¢-0¢2%- aes 


Number. 


150 
150 
40 
65 
20 
40 
180 
60 
120 
65 
40 
20 
40 
40 
120 
40 
80 
20 
60 
60 
60 
60 
65 
65 
65 
65 
65 
65 
65 
40 
40 
40 
65 
40 
48 
48 
48 
48 
48 
48 
48 
60 
40 
80 
120 
60 


40 


SRSSSSSSSSSESSSSSSSESSESSESSESSSE 


Disposition. 


Oklahoma—Continued. 
Pond Creek, Coldwater Creek....... 
Crooked Creeks ays os ns WE 


Tishomingo, Northside Lake... -.-.- 
a ae akeeS. 2555. J0F ONL, Ae 
Tulsa, Sand Springs Park Lake..-.. 
Vinita, Hawkins’s lake........-.--- 
Little Cabin Creek.............--- 
Locust Creeko ine Sens ae 
Watts, Illinois River................ 
Weatherford, Cobb Creek....-.-..--. 
Pennsylvania: 
Arcola, Perkiomen Creek......-..... 
pee Glennville Pond...........- 
Bedford, Juniata River, Raystown 
Beaneh |i 02 8o 5 tak Ge 
Bryn Mawr, Earle’s pond..........- 
Cambridge Springs, Conneautee 
TARO soe ens tee aoe eee 
Drakes (Pond --e\ssee. se eee 
Edinboro Lake......... 
Christiana, Johnson Run.. 
Octoraro Creek. +. 5.520 2582-52 a 
Collegeville, Perkiomen Creek... ..-. 
Columbia, Little Chickies Creek..... 
Confluence, You; ea. River... 
Conneaut Lake, onneaut Lake..... 
Corry,, Bear Dake... <5. é..5- .05-h<- 
Brokenstraw Creek.-.....-.......- 
Coffee Creek 


Denver, Buchers Run...........-.- 
Lesher Pond 3... joer seradeeceae 
Muddy. Creek ooo ~ coe teccnr saeeeel 
Stony; Hu 32 = tl a aa aeten ences 

Dillsburg, Bermudian Creek. ......-. 

Eagles Mere, Eagles Mere Lake...... 

East Freedom, Bulls Creek.....-...- 

East Greenville, Perkiomen Creek... 

Easton, Saylors Lake............... 

Ephrata, Hammer Creek...........- 

Everett, Juniata River, Raystown 
Branch fees. <3 cs asiats ss sae es 

Falls, Susquehanna River, North 
Branch tex. 3 «2 2' 2. cstea do HSeRe be BS 

Fishertown, Dunnings Creek. ....... 

Flowing Spring, Juniata River 

Gaines Junction, Pine Creek........ 

Ganister, Juniata River, Frankstown 
IS PANG Gre 2 Se ee oe ee 

Gettysburg, Conewago Creek........ 

Graterford, Perkiomen Creek....... 

Green Lane, Perkiomen Creek.....- 

Haines, Susquehanna River........ 

Hendricks, Perkiomen Creek........ 

Holtwood, Tucquan Lake.......... 

Horrell, Juniata River.............. 

Indian Creek, Indian Creek.......-- 

Johnstown, Quemahoning Lake..... 

Kempton, Maiden Creek...........- 

Kratz, Perkiomen Creek.........-.- 

Lancaster, Bushong Pond.......-.. 
Conestoga Creek..............-..- 
Conestoga Valley Pond..... Bheees 
Hunsecker Pond,......++-+++-+--- 


Number. 


peSeSSs pSSssss 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
LARGEMOUTH BLACK BASS—Continued. 


Disposition. Number. Disposition. Number. 
Pennsylvania—Continued. South Carolina: 

Tani Ma Cree kiss ene s os 200 Aiken, Anderson’s pond......-.----- 1,000 
Paper Mill Pond.................. 20 Barton Words. 22 0s0-. Chery Se 1,500 
Susquehanna River............... 500 Baseh/s ponds ecccce sprees 2, 000 
Wmbles Pond. 25525. 8oee ae 20 Craip?sinond ee eel eee 500 
Waterworks Pond. ............... 20 Cushman’s pond.-......-.-:..-..- 1,500 

Langhorne, Neshaminy Creek....... 300 Lena rixi er On eeoss see ete 2, 000 

La Plume, Kewanee Pond.......... 50 Anderson, Lake Sycamore. ....-..--- 800 
Manataka Pond................... 50 Six and Twenty Pond.......-.... 800 

Lewisburg, Buffalo Creek........... 75 Angelus, Rocky Creek Pond....-.-..- 1,500 
Little Buffalo Creek.............. 50 Ashley Junction, Goose Creek......- 1,500 
i] yy bles) 1 a eee yeep eee 50 Barnwell, Lower Three Runs... ..-. 1,000 

Lititz, Lower Hammer Creek... .-.. 200 Batesburg, Boatwright’s pond... -.- 500 

Lower Reese, Juniata River......... 300 Belton, Belton Mills Pond 750 

McLeans, Perkiomen Creek........- 200 Blaney, White Pond 2,500 

Manheim, Chickies Creek........... 300 Branchville, Smoak’s pond.....-.--- 450 

Manns Choice, Juniata River, Rays- Cameron, Ulmer’s 1,000 
down: Braneby tus os22seentsco sone 95 Charleston, Goose Creek Pond 2, 250 

Meadville, Cussewago Creek......... 150 Chesterfield, King’ 1,000 
(rench Creek.) o0+222 500 Eto 150 Childs, Gills Cree 150 
Woodcock Creek: 2.202.202.0202 .222 150 Clinton, Wright’s pond 125 

Middleburg, Middle Creek.......... 100 Clio, Bennett’s pond 450 
Penns Creek. 50002 es 8 ee 125 Clover, Clinton Pond 800 

Mill Creek, Saddler Creek........... 150 McCall’s 800 

Minersville, Crystal Pond.... z 75 Columbia, 2, 100 
Bong Pond ooo ccceec 222 i 50 Dent Pond 3,500 
Mar Lin Lake............. Y 50 Huffman’s pond 2, 100 

Nanty Glo, Black Lick Creek. ...... 50 Howrance’spond : 2. 253.- s.--2-- 800 

Narvon, Conestoga Creek........... 160 Messer Mill Pondios sepals"? 28! 3, 500 

Neff Station, Juniata River......... 225 Nims -MallsPond® =: ss<22a02 222 sone. 2, 800 

New Oxford, Beaver Creek.......... 25 Snow Hill Pondsee0. 2.522 o5. 22s. 150 
Conewago Creek................-. 50 Darlington, Black Creek..-.-...-.---.- 300 

Newtown, Neshaminy Creek........ 700 Gilivon Mill\Pond:.........-.5--'% 150 

Oaks, Perkiomen Creek............. 400 Dorchester, Four Hole Creek.....-.- 4,500 

Palm, Perkiomen Creek............ 100 Drayton, Magnolia Garden Lake... - 2,500 

Pennsburg, Perkiomen Creek... .... 100 Edgefield, Mays’s pond............- 225 

Pequea, Pequea Creek.......5...... 300 Embree, Edisto River.......-.-.--- 5, 200 

ucquan Lake..... PEER Ta 300 Fairforest, Fairforest Creek Pond.... 100 

Perkiomenville, Perkiomen Creek... 700 Fort Motte, Willard Mill Pond...-.. 1,500 

Petersburg, Hydro Lake............ 50 Gaffney, Jolly’spond......-..----.- 800 
Shaver Cred... = 2. abe hea. 50 Gaston, Guignard’s pond........-..- 150 

Pocono Summit, Pocono Lake...... 80 Gilbert, Black Creek................ 1,000 

Point View, Juniata River........-.. 300 Graniteville, Graniteville Pond..... -900 

Quarryville, Beaver Creek.......... 200 Great Falls, Catawba River........- 2, 400 
Conowingo Creek..............--- 200 || Green Pond, Laurel Lake........... 900 
OCtoraro Creek... os cnseieo2tdacsese 200 Greenville, Clairmont Lake........- 200 
MiOWANUOTOCK se scec ces sae o sess 200 Dilsy ake. ss302. 008s Se 125 

Rahns, Perkiomen Creek...........- 200 Hnoree: Rivers sessco- eee tee 200 

Reading, Beaver Creek...........--- 600 Gulden (Greg maser ease eo ences 150 

Red Hill, Perkiomen Creek... ...--- 200 Paris Mountain Lake........-.-.- 150 

Roaring Springs, Yellow Creek... ... 50 Salada River)? Wa us. .seN Toes e 125 

Rockmere, Allegheny River......... 500 Guess, Gulledge Pond............-.. 1,000 

Rohrerstown, Conestoga Creek...... 300 Hartsville, Black Creek Lake......- 2,500 

Royersford, Valley Lake..........-. 100 Clyde Pond........ 1,500 

Rushland, Neshaminy Creek......-.. 400 Johnson Pond 1,500 

Salford, Perkiomen Creek........... 200 McIntosh Mill Pond 1,500 

Schwenksville, Perkiomen Creek... 200 Separ Pond s.cs2.seeuast sec stu 1,500 

Shenks Ferry, Susquehanna River... 300 Hagood, Rafting Creek Pond.......- 1, 200 

Shrewsbury, Codorus Creek, West Hellams Crossing, Reedy River, 

BIANCM nace see sas esas eee 75 ranch of, Sew s Sse G Paul end 1, 200 
Gunpowder River, branch of...... 75 Hickory Grove, Clark Fork Creek... 2,400 
Muddy Creek, branch of..........- 75 Ingleside, Ingleside Lake............ 750 

Springboro, Lake Neva............. 200 Smith Waket oso. so-so snes gedaas 600 

Spring Mount, Perkiomen Creek. . .. 200 Iva, Strickland’s pond..-.......--.- 400 

Stewartstown, Electric Pond........ 50 Johnston, Edisto Lake.......-...-.. 600 

Telford, Perkiomen Creek, North- Watson’s.pond ......2297). 59592 600 
Gast, Branch... occ pide seb eace cite 500 Laurens, Cox Creek. ....-02-.-.-...- 125 

Towanda, Susquehanna River...... 100 Lexington, Dooly-Shull Pond....... 1,500 

Traymore, Little Neshaminy Creek. 80 Twelve Mile Creek...........-...- 150 

Warren, Allegheny River..........- 300 Mayo, Buck Creek. .-s02-nn =e tes 1, 200 
Conowango Creek.......-....-.-.- 300 Mount Croghan, Burch’s pond.....- 1,500 

Williamsburg, Juniata River........ 300 Ingleside Pond 2.22 was eee 500 

Williamsport, Loyalsock Creek...... 75 Ninety Six, Meadow Branch........ 1,600 
Eycoming Creeks on a<0 arceictide 75 Orangeburg, Brantley’s pond... .... 1, 700 

Yerkes, Perkiomen Creek........... 300 WMdisto Rivete slat camca-neeeee ae 5,000 

York, Codorus Creek....,-.......... 100 BOIGEES PONCE tei cemunia- aoa eee 200 
Conewago Creek......-...........- 100 Persner’s ponds... .- sak ee! 25 


Zeiglersville, Perkiomen Creek...... 200 Mogleis pong. eo acne se aes 200 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


LARGEMOUTH BLACK BASS—Continued. 


Disposition. 


South Carolina—Continued. 
Orangeburg, Great Branch Pond... 
OMGINESLONG CLOCK. 22 once ee cn ee 


Smosakssponds.o52 52232525 
wWiimer?s pond! es 3essess-.- ante 
W.oodsyille Pond. : eo ee 
Patrick, Bear Creek Pond........... 
Tolbert!s pond tis 7 see ans necks 
Rayfiin, Gantt’spond....-..--.-.... 
Ridge Spring, Yonce’s pond....-.... 
Rockton, Castles’s pond...-..-.-...- 
Ruby, Moore’s PONG Ws ae ree aoe 
St. Matthews, Millwood Pond......-. 
Salley, Cooper’s pond......------... 
Seneca, Cane Creek......-..--------- 
Coneross. Creek 2 ooo cne eine jee nets 
Keowee River cist eesmcatceceed 
WnttleMmRaver-< 6 3:2 jesse mene tor 
Martins @reek.2 2252-28-25 8 . 
Seneca River.. 
Snow Creeks. o.Mockios ye ere fe eer 
Sagar Creek. 5: ccoscccessc toe 
Sharp, Tompkins’s pond............ 
Summerton, Pine Grove Pond....-. 
Summerville, Engleside Lake... ...- 
Timber Lake, Edisto River.....---. 
Trenton, Lorick Pond..........-..-- 
Warten! Pond 2 2eos ccc. o2c teeter 
Wagener, Cedar Creek Pond.......- 
Work: Banham Pond! 22:2... ased tt 
South Dakota: 
Alpena, Lake Overland.-...........- 
Canton, Sioux River...............- 
Clear Lake, Clear Lake.......-.-.--- 
Eureka, Lake Martell. .............- 
Hot Springs, Palmer Lake.......... 
Huron, Lake Byron................-. 
Lake Cavour sso. 5.2 3... heed stadt 
Lake Andes, Lake Andes........... 
Lemmon, Lemmon Lake.. 2 
McCook, McCook Lake.......- aa 
Madison, Lake Madison............. 
Midland, Hedman Lake............ 
Pukwana, Red Lake...............: 
Rapid City, Spruce Pond..:........ 
Virgil, Barnes’spond.........--..-.- 
Tennessee: 
Austral, Spring Creek............... 
Bear Creek Junction, Mining Com- 
pany Ponds. = 02. bee ey 
Bolivar, Galloway’s pond..........- 
Chapel Hill, Townsend Pond....... 
Chattanooga, Lookout Lake. ....... 
Ban-Gap Lake. 222402058. n | 
Round Wakes 4. esas 
Cleveland, Wildwood Lakes........ 
Coal Creek, Coal Creek.............- 
College Grove, College Grove Creek.. 
Cragie Hope, Turnbull Creek... -... 
Elkmont, Little River ,» East 
PROMS ieee aceon anes cae ak 
Fayetteville, Elk River oe 
Mulberry Creek. os ied arulbd 
Fordtown, Sinking Creek..........- 
Franklin, Big Harpeth River..-.... 
Leipers Fork Creek.........-..... 
Murphy Fork Creek. -...........-. 
Ridley’s ponds oo. oo a-n5 este eee 
South Harpeth River............-. 
West Harpeth River........ 22250. 
Goodlettsville, Connell’s pond....... 
Greenfield, Elam’s pond. ..+....---- 
Hoods, Little River..........-----2-20-1 


Number. 


Disposition. Number. 
Tennessee—Continued. 
McMinnville, Mountain Creek..-.--.- 50 
Manchester, Brewer Creek.......-.- 1,500 
Ducks Rawene fase sere seis = a ona 1,500 
Martell, Morton’s pond. -....-------- 20 
Martin, Harris Fork Creek.....--..-.- +4, 000 
Mud! Crepler topo) Sear eee 74, 000 
North Obion River............... {ie 
? 
Mayland, Cooper Lake.............- : 150 
Memphis, Arnold Lake.........---. 70 
Mont Eagle, Laurel Lake...-......- 40 
Murphreesboro, Stone River. .....-- 1,000 
Nashville, Brons Creek, Sugar Tree 
Branch. 252022 .s<d uel) oekeeeee 118 
Cumberland River...-...-..------ 48 
Lake ‘Clara. tos.) s2cccs stacey 1,000 
Radnor Lakes 53. 3.027 ee eens 4,000 
Norma, New River? ..2- =. -.----stuse 71, 000 
Oliver Springs, East Fork Creek. - -.-. 75 
Poplar'Creek. - . 5 ds5> ath byhe- 75 
Ooltewah, Wolf Teaver Creek... ..-. 150 
Portland, Sinkhole Pond....-.....-- 25 
Powder Springs, Flat Creek..-....-- 125 
Pulaski, Richland Creek......-....-- 48 
Quebeck, Pettitt’s pond-..-......-- 75 
Roan Mountain, Doe River....--.-- - 7500 
Rockwood, Johnson’s pond....-..-.-- 7500 
Whites Greek... su-05-ndeninl. nn +500 
St. Bethlehem, Bourne Lake... ..-- 140 
Shelbyville, Duck River....-..-..-- 1, 260 
Springfield, Holman Pond.....-..... 1,000 
Luton’s pond. s.......te¢er 3-4 500 
Red River, Sulphur Fork......-.- 1,548 
Red River, West Fork......---.--- 150 
Tazewell, Chadwell Lake.....-..---- 20 
Tellico Plains, Conasauga Creek. ---- +4, 000 
Toone, Keller Lake.....-....--.---- 80 
Wartrace, Wartrace Creek... ..-.-.-- 1,500 
Watertown, Fall Creek. ..........-. 150 
Waverly, Buffalo River. --......-.-- 2,000 
Wetmore, Prendergast Lake. .-... 40 
White Pine, Long Creek. ..-.---..-- +500 
Winchester, Elk River-.-.....----..-- 50 
Willow Pond)... 0--...-.--. 40992 1,000 
Texas: 
Alvarado, Lake View...:.-.--.----- 180 
Axtell, Axtell Lake. ...-ssvat25 770% 1,850 
Everman. Lake: .. S02 9-2us 38: 1, 900 
Belen, Young’s pond......--.-...-- 75 
Bryan, Lakeview Pond..-...---...-. 200 
Round Take). hss ceseeeten scot 175 
Caldwell, Volney Lake.......--.....- 200 
Wilson Lake....-sioveen-neecseee es 800 
Center Point, Guadalupe River... 1, 400 
Clear Fork, Clear Fork Lake......-. 300 
Cleburn, Club Lake............-.... 420 
Corsicana, Beeman Pasture Pond... 800 
Magnolia Ponds.) sec a2 60. centre 4,800 
: Morse; Pond)... 42 sco 2. bien soe 800 
Orphans Home Pond..........--- 1, 600 
Texas Company Pond....-..-.-..-- 1, 600 
Dallas, Harris Lake...--..-.5----220- 300 
Larkin’sipond «.... si loi. es2 os 500 
Wah Hoo Club Lake..-.....-...-- 900 
Denison, Randell Lake.......-.-..-- 1,500 
Edmunds, Guy. Lake?* sisideeees 400 
Fort Worth, Alta Vista Lake-....-... 1, 250 
Bear Creek Lake.........-.---.--- 250 
Howser Lake.<.j2sssess02 ei ae 250 
Lake. Worth...1.30 ei SR 1, 250 
Franklin, Lake Bernadine...--..--- 600 
Lake Meldune.........---2.------ 500 
Lake Mirage... «=< =...11:2 /iS0I942 575 
Georgetown, Ganns Mills Lake.-.--- 2,000 
Grand Prairie, Martin Lake.....-.--- 250 
Robbins’s pond. ....-.-.--------- 250 
Grandview, Country Club Lake... - 720 
Granger, Parmalee Lake.......--.-- 3,000 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


LARGEMOUTH BLACK BASS—Continued. 


Disposition. 


Texas—Continued. 
Greenville, Arnold’s pond 
Chapman’s pond 
Greenville Pond 
Handley, Edrington Lake 
Houston, Cross Ranch Lake... ....- 
PMID knakerirscestasss.ceeetee 
Round bakes ies2ss.2 552252282 
Wayside: Lakes:2-.542 2022: 222052 
Hubbard, Club Lakes. .-.-.-.-.----- 
Waterworks Lakes..........--..-- 
Kerrville, Guadalupe River.......-- 
Paint Pond). 02.22. 


meagan PONG: sewssesee eee Bp sh 58 
Terrell) ake si cce see ee 
Hevie, Pecan:Pond 22 2522.28. fo eels: 
Lancaster, Club Lake.....-......--- 
EeTiIMES Ss PONG as eeceteanse sso 
Manchuca, Golden Lake......-....- 
New Braunfels, Comal River... ...-. 
GuadalupeiRiver’ >.) So. <--- 2 a)... 
Simmons Creek. 2-22 oe ans <= 2 3 
Burne DLanChe ase sss en cc eee 
Palestine, Blue Lake 
Broyles hake: 2 -). <''\.'/se-- 
PHN pS AKO. sn cces cee cin 


Johnson’s pond...........----...- 
Uvalde, Anderson Lake... ......-..-. 
LS (0) 12a he See a Se 


Wo Mile ake’ o.2.0s> 020 nsmee cee 
Waco Club Pakes- 22. siiics22- ne. 
Bln Bakes she arce een ccke aes 
07d Fil DY eeepc best eile ae ae 93 
PM CKOnWICTeGkK asta s stores foe uce oe 
IMiptiainelnak@rer: Soccent soc ccc nce oe 
BMI AKOwe a aasae oc cns coe eee ae 
Waring, Guadalupe River... ......-. 
Welfare, Joshua Creek.............- 
Vermont: 
Essex Junction, Shelburne Pond.... 
Hydeville, Lake Bomoseen.........- 
Virginia: 
Alberta, Sturgeon Creek Pond....... 
Alleghany, Dunlap Creek........... 
Ashland, Lucky Strike Pond........ 
NGWCES DOUG e522 reste ce ea 
Beaver Dam, Beaver Dam Lake.... 
sHOMpsoOn’S PON... a. san ses nes 
Bedford, Big Otter Creek............ 
DUVGIMAKOU Stet nthe cree eS acek aac 
Blackstone, Cellar Creek Pond...... 
Brookneal, Clay’s pond.............. 
Hamp Creek sees Sooo ee. 
~i SGV ESV ONO) ees ea 
Buchanan, James River............. 
NT Creakn ta so) Lee trates 
Byllesby, Crooked Creek. ........... 
Knob Fork Creek................. 
INOW uRIVODe sk estis enn a =o aoe et 


15 


Number. 


Disposition. 


Virginia—Continued. 
East Radford, New River..........- 
Elliston, Roanoke River-...........- 


Emporia, Three Creeks Pond........ 


Haber, Gay?spond . <5 cuccoe eee 
Farmville, Curdsville Mill Pond..... 
Fort Defiance, Middle River........ 
Fredericksburg, Downman’s pond... 
Halls Malls'P ond aoa35 so-c eo act eos 
TICKS PONG este cess aaah enere 
Little Whine Pond: >. 5....2.2- is 
Maller’sipond seer. sa dae sees ae 
Gala; James River 222.2. -<hicse-euve 
Glen Allen, Chickahominy Pond..-. 
Chickahominy River.............- 
Chiton Pond =. a. -4 ences 


Max Meadows, Reed Creek.......... 
Midlothian, Grove Shaft Pond...... 
Milford, Andrews Pond..-..-........ 

Chandler's pond...) 2.qas8 sane 
Norge, Scimiron Pond............... 


Whitaker Mill Pond............... 


Pemberton, Flannagan’s mill pond.. 


Whiteville Pond.................. 
Eenola,Camp Pond -e-- cee ee 
Camp bellisipond. 22-2 23 -eaaoe a 
Hickory ate Pond... 
Reedy Mill Pond...... 
Miurner’s ponds. =... edt 
Petersburg, Lees Mill Pond......... 
Providence Forge, Mallory’s pond... 
Mirror hake! s.scncecesss-5 45088 
‘Providence Pong. 5: 2. asst ate ien 
Randolph, Spring Lake. ..........-.. 
Rectortown, Goose Creek............ 
Reusens, James River=..-.-.4.2. 214 
Richmond, Broad Rock Pond....... 
City hake: oso 25. ee seen 
Clarendon Lake... .......--.---.%.4- 
Coleman. Ponds: =< nc... sseseens 
Elerson’s pond s-qcienweee sen. 
Morest, Park Uake.. 2222-252 seees 
Gakeside Lake. <....-+..- ss $ 426 
Red: Lake! 2265-22-45 - vedere eee 


Piller’s pond. - 3.5! sees a eee 
Watkins Mill Pond = rio oe. ses. 
Ringgold, Power’s pond............. 
Rocky Mount, Frying Pan Creek... . 
Pip River aes. soepeieees oes das 
Roxbury, Captain Joes Pond....._.. 
Charles'City Pond -.--.......-=:2.. 
Parkinson’ S PONG an 6 ius a 5--0- 58 = 
StsiPanleClinch Mivers v9.5.0: -. 5. 
Saltville, Holston River, 
IBTARON ete 


Number. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


LARGEMOUTH BLACK BASS—Continued. 


Disposition. 


Virginia—Continued. 
Singer, Roanoke River.........-.--- 
South Norfolk, Greenleaf Pond.....- 
Stephens City, Cedar Creek........-. 
Shenandoah River.........-.----- 
Suffolk, Lake Drummond........-.- 
Suiter, Walkers Big Creek.........-- 
Swords Creek, Clinch River, Maiden 
Spring tonk : She ee ae ea 
Sycamore, Owen Hunt Pond...-.-..- 
Taylorsville, Dry Bridge Pond.....- 
Tazewell, Clinch River, West Fork-.- 
WoollCredlesey cco Le 
Toano, White Hall Pond....-..---.- 
Waverly, Clark Pond = ste ea 
Wellville, Booth Pond.....-.......- 
West Point, Goddin Pond...-..--.... 
Holly Pork -Pond 2252002. ee. 
Old Dominion Lake.--........-.-- 
White House, Poplar Grove Pond... 
Williamsburg, Warburton’s pond... 
Woodstock, Power Company Pond.. 
Rush Pond 
Stonewall Pond! :-<222222 2 hoe 
- West Virginia: 

Belington, Hawley Lake.........--- 
Bramwell, Bluestone River ba 
Simmonslake:ips22thscee ns oe 
Camden on Gauley, Middlety Creek. 
Clarksburg, West Fork River... .-.- 
Clay, Buffalo Creek.........-..------ 
Cotton Hill, New River..-.......--- 
Cowen, Gauley River..--......--.-- 
Harrisville, Hughes River........... 
Huntington, Twelve Pole Creek... -.- 
Keyser, Cabin Run 224}. 6227 2 es 
IN@W: Creeks scoss kee ou ese det oe 
Patterson Creek. 1-2. scoot et 
Logan, Guyandotte River..........- 
Mannington, Buffalo Creek.......... 
Martinsburg, Opequon Creek......-- 
Potomac River. ta paasot. Beene, oe” 
New Martinsville, Fishing Creek. . .. 
Oral Oral Lake. .:2222ai2)--.2.22 2% 
Paw Paw, Cacapon River........... 
Petersburg, Potomac River, South 
OiBranch sy). vec acess eens tthe 
Romney, Potomac River, South 
Branch 
Wisconsin: 
Bangor, Cedar Lake 
Jenkins Pond...... 
Ruland Pond........ 
Baraboo, Dell Creek 
IDG yils: Lakers. js. et hoses ee ne 


Pickerel Slough Pond........ bg 
BOUth Bayes cctnn sees sees 
ims POR ssecceceece tee cose 
win Slough Pond... 0202.2 eee 
Barneveld, Ball Creek..........:.... 
Birnamwood, Bass Lake......-. wrote 
Mayflower Lake.................-- 
ood | Gaker cn ectcee teehee tees 
Black River Falls, Morrison Creek, 
South) Bork or. 24 fee eee ee 
Brokaw, Silver Creek........-....--. 
Butternut, Bass Lake............... 
@able, Bass Wake...052.222. cee 
Henry Lake..... senzkeeetaesene 2m 
Rosy Lakes eet cic. 
BWI aAkeSs nsecaecs ote ee Soe ee 
Cedarburg, Cedar Creek............. 
Centuria, Bhisg Taske ery neaseed se 
Weer Dake. = 15: fest ses ee 


Number. Disposition. Number. 
W isconsin—Continued. 

1,050 Centuria, Little Balsam Lake....... 300 
400 Long TiO. so eas es 306 
15 Loveless Lake 200 
15 Crandon, Sand Lake................ 300 
800 Deer Park, Bear Trap Lake......... 300 
45 Fish Lake........ Rese esi as said ae 3 300 
Wong Lake 25) 2028 sane Ges 300 
330 Donaldson, Clara Lake.............- 200 
30 redsland Lake. ioe epee beeen 200 
200 Host Lake syoic Ieee ee ees 200 
265 Moccasin, Wake’: |.) hose feces 200 
450 Eagle River, Eagle Chain of Lakes... 7, 000 
15 Elcho,; Otter Dakei ooo) 5522. mee 300 
600 Fifield, McArthur Lake-............. 300 
600 Round (bake. tsecgs 2-2 deena 200 
15 Fond du Lac, Lake de Nevue....... 300 
15 win: Lakes... 2221 2. 2 pee eee 300 
15 Fountain City, Mississippi River... - a 13, 900 
15 Galesville, Beaver Creek............- 300 
300 Genoa, Mississippi River...........- a 500 
15 Grand Rapids, Wisconsin River...-. 1, 950 
15 Hartford, Mud Lake................ 400 
15 || Hayward, Amidon Lake............ 300 
Bass ake ey Fence ee ae tes 200 
100 Burssinger hake. fe eset ee eae 200 
450 Chief River, North Fork.........- 50 
150 CouderayyRiversok te ie ee oy 200 
200 Crystal lmker. soto osete aa 200 
300 Woor lualkessts: 622 5 050 2 en gee 200 
100 Duma bakers2 o6: hot Sates ce. 150 
700 Gratton bakes. oo. sousck soy oe ee 200 
200 Grindstone Wake sini oi sso 200 
100 Gurno Takers toto vie. oes ease 300 
600 Horseshoe hake: 7) 4o Soa te eae 100 
100 (ake Tobactie wits os. aeons 100 
100 hone Talkie seats ase hes rye 150 
125 McConnell takers: hie: Seen 200 
300° Martin'Lake: 2.0815. 55.5. sa2 ee s8 100 
100 Phaquawong Lake................ 200 
150 IPHIppssh Oud ee teehee Saas eee 50 
200 Potato Lidke 252 ee eee sso sel = 200 
300 Redilke Wakes savas See ee coe 300 
700 PRopAactiC: Riversss) se452 55 <a es 200 
150 iyner Lake se S52 522555) SS 200 
Whitten, Lake. :*sbk ss ore gs See 300 
450 Hazelhurst, Lake Katherine......... 400 
Lake Kaubashien..-.............. 400 
300 ake Seventeanicss!)- ta a oes 400 
Independence, Elk Lake...........- 500 
300 Tron Mountain, Spread Eagle Lake.. 300 
100 Kilbourn, Wisconsin River.... se 400 
200 La Crosse, Mississippi River... oa a 4,300 
100 Ladysmith, Hemlock Lake.......... 300 
600 Kegama Rake. : Ny Nays see 300 
300 Lake Beulah, Lake Beulah.........- 400 
200 Lake Delavan, Lake Delavan....... 500 
200 Lynxville, Mississippi River.......- 2 500 
300 Manitowoc, English Lake........... 200 
300 (Hanpssue kerr tr soe os ee 200 
200 Haruaupilake eco tes ee sesee 200 
150 FHampionilake.c se ae Be 200 
200 DChIssell bakes 45-6 ys Ka eeene ee 200 
200 BILVer Waker ete esi cae senses 200 
200 Mattoon, Baker Lake............... 300 
Mayville, Rock River... ..0s-.h5- 200 
400 Mazomonie, Lake Marion........... 800 
300 Mill Pond. ...-.---2.-2-cs 2 ahd, 1, 200 
300 Medford, Kohns Lake............... 300 
300 hake /Phirty "PwOis) 2 sas econ 300 
300 OTbOr Ake. Ot pe ee meee 300 
300 Aowin, Lakes) ssn Ss. Reiee oes 300 
300 Mellen, Chub Laker.) jos. 5-2 oe ne 400 
300 erlang Lakes) oo es) yeaa 300 
300 Mrible Lakes ck oiteen = we ete en ae 300 
300 McCarthy Lake: i .suetce? sen 300 
300 Meeder Lake: <i. cies ne seat eens 300 


a Rescued from overflowed lands and restored to original waters. 
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a Rescued from overflowed lands and restored to original waters. 


> Lost in transit, 2,551 fingerlings. 


Disposition. Number. Disposition. Number. 
Wisconsin—Continued. Wisconsin—Continued. 

Mellen, Moquak Lake............... 300 Sparta, La Crosse River. ......--.... 100 
WPenokee Lake... - =. aske4-cease 300 eon, Mil Pond ences enaek = 200 
TEU A ev l 021 '< SO a a 300 Lower La Crosse River..........-- 400 

Menomonie, Caryville Lake 100 iMeCov Pond. 22. 4.0: doar Ree 100 
Cedar Lake.... 100 MELT Pond too: eae et Seer ee 200 
Daylesttakes oo. 05. ceed lok cone 100 Newton Pond, Lower............. 200 
Eighteen Mile Lake............... 100 Newton Pond, Upper............. 200 
GOOSeRUAKO a soe oo. sat oe 100 Paper Malye ond < -- ante 4 seduces oe 200 
TELEAT LRG ri) a il Sig al I A AE, 9 100 Perehiakert hos. vases ceeeeeens 200 
Lake Menomonie................-.- 100 Shoemaker Pond) i003. sue. bane 200 
Manbeck ‘Bake sco 20 csoctccqwsek el 100 Star Lake, Ballard Lake............ 400 
TALIS 077 fa: aR a a i SN 100 Stone Lake, Grindstone Lake....... 400 
Moore Farm Lake... ...-.:.2.1:2.. 100 Run Ze sake oe onc. seek odes 300 
UIMALCGTAKO: coc fo aaah aie 100 Three Lakes, Butternut Lake....... 100 
120 tag SC eee Renae ice oe Bee 100 MOOK MAK asec nek veo citecins Socata 100 
Red Cedar Rivers). 2) 2 alec sae 100 Crooked bakes: Se een case ekcne ss 100 
awe Wakes cons coda E sue 100 our Mile Makene fe se ioe, ee 100 
PUIM Pp ILARG Soo e es ee Neg Fi 100 i pet oye dil DEM) Ae SR fe Re ke Ra 100 
Wilson Lake....... meter Res Nk BM 100 Little Moccasin Lake....../....... 100 

Nashville, Dry Lake................ 300 Maplodiagkerae las see es 100 

Norrie, Lake Gotoit.-.--.--..22....- 300 One Stone Lake. 22... 4).2.-2.1505-- 100 
Mayflower, Lake... 2... 5. tess oe 300 Planting Ground Lake............ 100 
pa talkio: eae to nee Sa ge, ote 200 | Range Line Lake........... ztlae it 100 

Park Falls, Big Bass Lake.........- 200 | IRICOWWARCS jn ae ae ecetene ee 100 
Butternut Lake... .. 2.5... .--=0% 200 ROUN OURO 2 = oct eee eee ls oes 100 
Wattle Bass Lake.) 229025323558). 200 AUNOGE ARES oe meet sae eee. ee 100 
Oxbow Wake.) 2 eb asacasth os 200 own Wine wakes eee ee 100 
LEC CAEN ela] B21 ea ee ie 200 Tomahawk, Crystal Lake........... 200 
(erie) Ui ls ee Gas 200 Diper) aake 3 cones cn nae ae ict 200 
MOWER O ce ih) | + set ie 200 (ake Clara. seo. eo eee ee 200 

Pembine, Belgium Lake...........- 300 Mirror Wakes feos seicct teen an eee 200 
Lindquist Lake.......... oe 300 ue RVGne one or csc ue is nes ae 200 « 

Phelps, Big Bass Lake. 200 DOWMOUNIVEr isc keenest ete 200 
North Twin Lake...- sree 200 PpPiPEttrpers cs. |. eee eee en eee 200 

Portage, Lake Swenson............. 300 Momahawle Wiver: 220.5. see ke 200 
Wake Wisconsin)... s.-. oe to. oy 500 WISCONSINGRL IVER sane Serr cee ae 200 

Poynette, Mackenzie Mill Pond..... 200 Tomahawk Lake, Wind Pudding 

Prairie du Sac, Baraboo River. ..... 350 AOU Ere eck net eee & een eee a 300 

Readstown, Cutoff Creek............ 225 Trempealeau, Chain of Lakes....... 300 
Deadwater Pond ss. suse oe 150 MISSISSIPPI RIVED 2-2. kan sacs @ 2,385 
Kickapoo River, Horseshoe Bend (ROU GMM Sale sac ae weet te ese 300 

ESTER CIE le fees Se as i 375 Union Grove, Eagle Lake........... 300 
Kickapoo River, West Branch. ... 375 Waupaca, Rainbow Lake........... 300 

Reedsburg, Baraboo River.......... 300 Wausau, Heb River c.f e oo he 900 

Rice Lake, Bear Lake.../.....:...-. 200 Winter Bass;Waker:ts22..04-ss2e25- 300 
Cedar Vake 2. neers neer 200 Black: Dan (Lakes... Pe Vee csi ge 300 
Mertz ake 8 eee: eee aed ote 200 Wonewoc, Baraboo River........... 200 
OVI ess ae renee pe ee 200 MGB OUGE eee sce cae oe ke eee 200 
Ginderibakev yl 4 eke yy 200 Beters Baye sece eso. oe eeuen ns 200 
Piemlockake ccs. oo. sao se olan 200 Rodgers Pond=s..s oss sete hee 200 
MUON VORKO! tls Sats ae 200 Sang POG eres. soe ee ene: 200 

Shawano, Shawano Creek........... 100 Wolfenden Ponds). 922) se ee 200 

Sheboygan, Goetzer Lake. .-.......- 300 Wyocena, Lake George......-.....- 200 

Sheboygan Falls, Cedar Lake. ...... 300 IMUUIBPONGS os eee ones dt ered 200 
Gerber luakes solu - fee nse 300 || Wyoming: 

Rhebzper makers Oi ny. Sele bi 300 Cheyenne, Lake Minnehaha. ........ 285 
PIPEORWUAKG. cee on es Been 300 Pearsons Wakevtes. -.. sh. Saasue? 570 

Somerset, Apple River.............. 125 Slcsnsiinke see ene aes 285 
ASS NIGAIKOLS eee r Aaa et a ei 200 Canal Zone: Ancon, Panama Canal. 450 

Sparta, Angelo Pond 300 ————— 
BACON ONG sn see 8. Lae 100 Total b $320, 050 
MepowmPoids. ss... sf eles E 200 a oo 228389 2A 9 AAS BEIGE NC 961, 912 
GinslineyPond S204) so ai aces 200 

SMALLMOUTH BLACK BASS. 
Arkansas: Colorado: Palmer Lake, Palmer Lake. 200 

Batesville, Spring Creek. ...........- 90 |} Connecticut: 

DeQueen, Big Bear Creek........... 60 Greenwich, Peequo Lake............ 287 

Elba, Little Red River.........._.. 400 Plantsville, Plants Pond............ 100 

Fayetteville, Clear Creek............ 80 Watertown, Long Meadow Lake.... 120 

Mammoth Spring, Myatt Creek. .... 100 || Delaware: 

Spring Rivers ¢227 42 Quy) 100 Lincoln City, Reynolds Pond....... 500 

St. Francis Station, St. Francis Wilmington, Belleview Pond....... 500 
RIVED. tees. 2S OS 220 Circle Pom dis ecto nts 40 
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Disposition. 


Indiana: 


Edinburg, Sugar Creek.............. 
Greensburg, Big Four Lake......... 
New Albany, Silver Creek.....-...-. 
Shelbyville, Flat Rock River....-.-. 
Towa: Delaware, Volga River.......-.. 


Kentucky: 


Cadiz, Little River, Sinking Fork... 
Madisonville, Spring Lake......,.-. 
Munfordville, Green River........--. 
Louisiana: Natchitoches, Cane River - 


aine: 
Machias, Hadley Lake............-- 
Oakland, Little Pond..--.-...------ 


Princeton, Big Lake 
Lewey Lake... 


Maryland: 


Dickerson, Potomac River........-- 
Frostburg, Potomac River.......-.-- 
Hagerstown, Antietam Creek.....-. 

Conococheague Creek. .-.........-- 

POLOMaG Rivers ssc 8s seceeee ees 
Selbysport, Youghiogheny River... 
Seneca, Potomac River.........---- 


Massachusetts: 


Admont,-Amesuake s.s05s0c--2ee-2 
Meadow Lake! eed: 222225-22--+2-- 
Boxford, Stevens Pond.........-..--- 
Lowell, Flushing Pond.........--..-- 
Mart (Bond: §-2¢2s-< 22 2222c52se3000 
PRT PS SE ONGeshe enone ste caceee 
New Bedford, Long Pond...-..-...--- 
Mary Pondtt=s<22=22- is sse8 > 25508 
Mattaporsett River........-------- 
SHOWS bOnGetcet. slots an aes Sade 
Pepperell, Massapoag Lake......-.--- 
Pittsfield, Onota Lake..........---- 
Pontoosum akon ores sos. snake 
Webster, Baker Pond............--- 
Carbuncle/Pond si) 2-284cc.-25-=¢ 
Chaubunagungamaug Lake..-.-..-- 
Havent Ponds: 2h: ees ees. 2 ee ee 
Peter Pond hasessisestes= nee ateen. 


Michigan: 


‘Mipena, Devililaket ... 62-550 ee4 
Grand hiakeres=s22 in ht oa Seen 


Athens -Clateriuake-1-.22s: ver e-eck 
iKenyonvngke-t 25 clheecseinee ee. 
Hehr bakeesen 2 tec sivsck ced tek aie 

Belding, Robsis Lake. ..2.. 2.2212 2.2 

Blissfield, Raisin River..........--- 

Brighton, Baeteka Lake..........-.-- 

Charlotte, Narrow Lake..........-.- 

Cheboygan, Twin Lakes...........-- 

Clarion, Walloon Lake.............. 

Concord, Swains Lake..............- 

Dowagiac, Indian Lake.-.......-..-.-- 

East Tawas, Indian Lake..-......-.- 

Mibanivleyiakereid. fo so. ccwecss 

Grand Rapids, Lappin Lake...-..-- 

Highland, Alderman Lake......--.- 
Ibiren LAKES - See A seks etek 
Candiyilbake et si cssesasccseeseee 
Dowheyelakerse. isc once rccckee 
WUCK AKG seer coche acs eeeeee 


Harve 


Round Lake. 255-2 sceacoe sees 


& 
Readfield, Echo Lake...........-.-- 


WAKO: Soo Sactec peice se eeeieae 
Done ake... - so caceehcsosen o. 
Maxfield Lakess.:.. kas eceee ee 


Number. 


wee w 


oy 


ed 
NRNNNN NN ES 


we 


uSSeseessiisssseeeeeeeeeeey 


Disposition. 


Michigan—Continued. 


Holly, Simonson Lake..........---- 
Jackson, Browns Lake...........--- 
Gillett Lakes twesuers ire 250252 s 
Vandercook Lake s32224 eee 
Kalamazoo, Crooked Lake.........- 
Lakeland, Huron River.........--.-- 
Lapeer, Lake Neppissing.........-.- 
La Roche, Lake Ella.............-..- 
Lake Nettie: :22¢2:2eccesetszcen2 
Manitou Beach, Devils Lake....-.-..- 
Middleville, Thornapple River... ... 
Milford, Round Lake...........--.-- 
Oscoda, Van Etten Lake....-....-..-- 
Owosso, Maple River...-. 
Palmyra, Raisin River. 
Pentwater, Bass Lake.... 
Pontiac, Ox Bow Lake.......------- 
Richland, Miller Lake...........---- 
Romeo, Cusic Lake.-........-.------ 
Rose Center, Hunniston Lake. --...- 
Si. Louis, Pine Rivers: -=222"2-.-=-- 
St. Lowis'Pond::. ::==--2:2..222¥=2 
South Branch, Lake Mio..-....---.-- 
Red Head@uake-. 2-09-05. 2260) Jas. 
Springport, Duck Lake.........-.-- 
Walled Lake, Walled Lake...-.-.-.-.- 
White Cloud, Crystal Lake......-..-.- 
Mast) Ponds '4 tsee2 se eseactcesetees 


Minnesota: 


Deerwood, Bay Lake..........------ 
Duluth, Lake Antoinette........--.- 
Knife River, Crooked Lake......---- 
Litchfield, Dunn Lake.....-....---- 
Lake Minnebelle.......-..-------- 
Lake Ripley... ee s22s2 2 se2 eee 
Dake Stellaces:<-:2a2<chcesec essere 
Lake Washington. - 
Richardson dake! "72 Lees ee = 
White Bear, White Bear Lake-...-- 


Missouri: 


Arlington, Big Piney River.....-..-.- 
Aurora, Mint Creeks 22-:=:252=222 25h 
Cabool; Hop Creek is S822 tio sere tee 
Kansas City, Alton Slater Pond... .- 
Lamar, Spring River, Muddy Branch 
Mansfield, Bryant River. ..-..-.------ 
Merwin, Corbin’s pond. ...-..-------- 


New Hampshire: 


Antrim, Gregg Lake.........--.----- 
Chesham, Silver Lake. .......-.----- 
Concord, Contoocook River..-...---.- 
Plymouth, Loon Lake. .....-------- 


New Jersey: 


Boonton, Consolidated Lake..-...-. 
Rock Peontlake! 2-43 = tee erue sia 
Camden, Willow Grove Lake......-- 
Dover, Picatinny Lake.......--...-- 
Shonguml) Gake.2222:2-222---secse 
Hackettstown, Allamuchy Lake. ..-. 
Croton Dake: 2322 2225 - Se ES 
Guard Lock Pond.....:----------- 
Hatchery Ponds... 
INewbureyr OnGies:: == <== esate 
Lake Grennell, Lake Grennell....-.-- 
Morris Plains, Hospital Ponds....-.- 
Patterson, Passaic River......------ 
Plainfield, Robinson Lake.......-.-- 
Princeton Junction, Carnegie Lake. - 
Saddle River, Connolly’s pond....-- 


New York: 


Addison, Canisteo River..-......--- 
Amsterdam, Schoharie River.....-.-- 
Batavia, Godfrey Pond....-....--.-- 

Horseshoe Lakes): sane ht opens 
Binghampton, Chenango River... -- 

Susquehanna River......-.------- 
Cazenovia, Cazenovia Lake.......--- 
Clemons, Long Pond.......--.------- 


a Rescued from Chesapeake & Ohio Canal and restored to original waters. 


Number. 
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oe 


New York—Continued. 
Cohoes, Mohawk River.......------- 
Collins, Hospital Pond...........-.- 
Corning, Canisteo River........--- ays 
Chemung River........----.2----8 
Cohocton River: ~~. ....2/ 2722.02. 
Fonda, Middle Lake...........-...- 
West Caroga Lake. ........-.5.-.-- 
West) Stink Ihake--+..2.+..2s. 5255 
Glen Flora, Glen Lake.............. 
Gloversville, Canada Lake.......... 
Hamilton, Lebanon Pond........... 
Woodman (Pond 2.2: 2047 eae 
Harpursville, Susquehanna River... 
Lake Bonaparte, Lake Bonaparte... 
La Salle, Niagara River, Upper..... 
Le Roy, Oatka Creek..-.........-.- 
Monsey, Saddle River........-...-.- 
Moravia, Owasco Lake..........-..- 
Newark, Canarquea Creek..........- 
Niagara Falls, Niagara River 
Norwich, Bracketts Lake..........- 
Chenango‘Lakess: 2220. 22222012222 
Chenanvo Rivers... 82 2-322 
MeDonoushvake wie. -2tas2! 822 
MOEATS PONG ss ccste ete ae 
Palmyra, Barge Canal..../......-.- 
CampellePond: =) 28. S222 5552222 
MNGi reokees te te eee thre Se eer sn? 


Rea Croelk: ss awe swe oes Se Coes 6 se 
Port Henry, Lake Champlain. ...... 
Lake Wawonaissa..............-2. 
Rome, Bullhead Lake............2. 
Schenectady , Mariaville Pond....... 
Syracuse, Cazenovia Lake..........- 
ross akey cs oeset ee ose eos cen 


Otisco Wakes cis heat Se ee 
pkaneatles takes. 552 2.5232. t" 1 
Truxton, Tioughniough River, East 
Bran cheese nta ty Sens se 66 es seer 
PIC ISO EONMe eo... tees ane 
North Carolina: 
Altapass, Emanuel’s pond....._.... 
Brevard, French Broad River....... 
Dake Wiyienr ees, eee, 
Picklesermer Pond z 
Sapphire uakes sss coh. .s-ecs5 5 
Burlington, Glencoe Pond.......... 
awaRIVeD ONG soe cs. -) edo ee 
Piedmont bake = -eic.- nce of aast 


COULD ae oe eee eee one 
Connelly Springs, Alexander’s pond. 
i WOCOICTERK. 20 cies ss a. s ae oa 
Four Oaks, Keens Pond............ 
Hendersonville, Lake Wajaw.....-. 
Hot Springs, Shulin Creek.......... 

Spring Creek 
Lake Toxaway, Lake Toxaway..... 
Lumberton, McAlester’s pond....... 
North Wilkesboro, Buffalo Creek... . 

LD ES ( Cries A uli ee 

Yadkin River, Lewis Fork........ 

Yadkin River, Stony Fork......-. 
Princeton, Holt’s pond.............. 
Raleigh, Milburnie Pond. ........... 

MVvAti Ob Geen memet o. tee fosae 
hio: 

Mentor, Morley Take. 222052. .2 2.22) 
Steubenville, Cross Creek........... 
wellow Creek a. cp essceeceock a 


ee ppack CROCS Me ose eee nee 
Ariel, Lake Lacawac......... “ 
Atglen, Octoraro Creek 


Beech Creek, Bald Eagle Creek..... ‘| 


IBGECHIC Teak een 2 eae te eee 
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Number. 


Disposition. Number. 
Pennsylvania—Continued. 
Biglerville, Conewago Creek.......-. 400 
Bushkill, Deer Lake: ss. s2-o fo 150 
DelawaresRiver sce ee: 354 
Pores tiliake® Sse ee 200 
Bake TDamimenti sce ss Seer oet 200 
Builer. Glades seen ane 600 
ILtitle} Crecics sees sa eee aes 1, 200 
EN OUPEUITT eee ete eerste 1, 200 
Pern Crees maser sae Pee ee 1, 200 
Chadds Ford, Patterson Pond...... 60 
Cochranton, French Creek.......... 200 
Collegeville, Perkiomen Creek ...... 250 
Bip packs Greeks a- 12 eee 500 
Confluence, t Seesmic River.... 400 
Conneaut Lake, Conneaut Lake..... 700 
Connellsville, Youghiogheny River... 200 
Dalmatia, East Mahantonga Creek. - 61 
Susquehanna RIVERS Cees eee 122 
Doylestown, Neshaminy Creek : 1, 200 
sRohickon! Creckeasecs cess se = saa 1,000 
East Greenville, Perkiomen Creek... 250 
Ship packyCrecks so. - see et eee 250 
Easton, Delaware River...........-. 620 
Ellwood City, Connoquenessing 
1 BAGS Cs le ea ae aca eas a ae ge 150 
Factoryville, Lake Sheridan........ 750 
Malis Lake Wynoltencs o-oo tol otes 160 
Franklin, Lake Emma.............-. 100 
DUpari Choke etna cee nde aes 200 
Wrazer, Ridley ‘Pondst.2ta. fos. <5 500 
Freedom, Brush Creek..-......-.-.- 61 
Gettysburg, Big Marsh Creek....... 2,000 
Graterford, Perkiomen Creek..-.-..... 250 
Selppads Creeks ee aneee tack Denes 500 
Green Lane, East Swamp Creek..... 250 
Skippack; Credits nee 2 250 
Hendricks, Perkiomen Creek.......- 250 
Skippack Cred sn ee 250 
Jersey Shore, Pine Creek............ 122 
Keisters, Slippery Rock Creek. ..... 80 
Kratz, Perkiomen Creek..........-- 250 
Skippack Creek oe seo vo. 2). 2 sant ee 250 
Lake Carey, Lake Carey...........- 204 
La Plume, Keewanee Pond........ 102 
Manataka Pond... 22... ...: 102 
Lebanon, Ebenezer Pond...... 300 
IGTOnSIE ONCE sae. rane heeece toe ae 250 
Little Swatara Creek...........:-. 500 
Lewisburg, Buffalo Creek..........- 250 
Lititz, Conestoga Creek............- 750 
McLeans, Perkiomen Creek......-..- 250 
Si alo} oY; Veh el 7 21] eam apINrRaE Siete Seales 250 
Meadville, Cussewago Creek.......-. 200 
nencn Creek. .2 2. asses ae acon 200 
iwWoodcock.. Creek o. oon ue ans 200 
New Castle, Neshannock Creek... .. 1, 400 
Newport, Cocolamas Creek.....-...- 250 
UMIAtA PRIVEE ceca seed teats aoe 1. 250 
New Ringgold, Rausch Lake........ 408 
Oaks, Perkiomen Creek............. 250 
Bkippackt Creek. -- = shes ee 500 
Orwigsburg, Rausches Pond........ 500 
Palm, Perkiomen Creek............- 125 
Skippack! Creek. o.Uaso st qiasseeen 125 
Parkers Glen, Twin Lakes.......... 200 
Pennsburg, Perkiomen Creek... ...- 250 
Skippack iCreekys: - - sea twecracbe =~ 250 
Perkiomenville, Perkiomen Creek... . 250 
Skippack Creek............ Jee ee 2 250 
Phoenixville, French Creek......... 250 
Perkiomen Creek.....:.......-..-- 250 
Pickering Creeks. ceo. Soho st 250 
DtOny UML anata cp eee. yao 250 
Pittston, Worden Creek Lake....... 500 
Pocono Summit, Tobyhanna Creek.. 500 
Tunkhannock Creek ....-..-. : 7. 
Quakertown, Stover Pond 400 
Rahns, Perkiomen Creek............ 250 
Skippaeki Creeks. ccsce cece acs ; 500 
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Disposition. Number. Disposition. Number. 
Pennsylvania—Continued. West Virginia: 

Reading, Alleghany Creek......-... 36 Berkeley Springs, eeey Creek..... 240 
Angelico Creek . 25 cincis dec acisseei = 36 Capon Springs, Great Cacapon River. +10, 000 
‘Bermmhart Creek jen 2. o's .aifie Sent 40 Charleston, Elk River..........-..-.. +8, 000 
Cacoosing Creeks 223.202 325 oc vicceaae 36 Groves, Groves Creek........-.----- 500 
rishireeks si ee ie Pee ae see 72 Huntington, Guyandotte River..... 1,110 
Manatawny Creek..............-- 36 Twelve Pole Creek................ 925 
Monocacy Creek....... 36 Marne; Blk River.) 222s: 2scis2 =e 1,000 
Ontelaunee Creek... 36 Petersburg, Potomac River, South 


Socany Creek........ : 36 AT 9 aR eS ees SEE earn a 


Wyomissing Creek...............- 536 || Porter, Elk River............. 43,000 
Red Hill, East Swamp Creek. .....- 250 || Raleigh, Piney River +5,000 
Skippack Creek 5.2 Sccpiecentmonmsh- 250 Shelton, Bik River... s2s¢-~ece-dac +6, 000 
Royersford, French Creek.........-- 500 Wellsburg, Buffalo Creek.-......... 2,600 
Kimberton Pondis. oc. c.-ssenaee 250 || Wisconsin: 
Salford, Perkiomen Creek.......--... 250 Amery, Lost Wakes.) 225.4. S2mciaaie 300 
SkippackeCreekes ees sere eee 250 Round Lake 2 5 ae oer eat se eee 300 
Schwenksville, Perkiomen Creek.... 250 Ashland, Bass Lake. ...-...2-----2.- 300 
Skippack) Creeks. 0. -+ tate sees 500 Basswood Lake..-.-...-.-...----- 300 
Sellersville, Perkiomen Creek, Buck MilMakeis. ooo. aces seeps 400 
Northeast Branch.............-- 800 Wlearduake: Sees site tee cee bone 400 
Sewickley, Big Traverse Creek....-. 61 Orystal Lakes. 3h eee beac seanaee oe 400 
Raccoon Creeks en2 sce 22% -cb sac 200 Druck bakes ss sac. =< 2, -eeae seen 300 
Sharpsville, Shenango River-.-.-..-.-. 280 Dupont Wake F Sis cst ta. ee 400 
Shaws, French Creek.........------ 208 Miverett Wakess: -- 2.25555. cneee 300 
Shenks very Susquehanna River. - 250 (OI GUE eo 5 a ee eaeemo se sepan 400 
Ship Road, Forty Acre Pond.....-. 250 igtisl ts WE) G65 ae saror- oe caeeoare= 400 
ShipsR oad Pond es. 22 sac. tases 250 Mish ake. Toschet ech aaeee accep 300 
Spring Mount, Perkiomen Creek... - 250 (Wuamal Wakes. 552952. =- =e ene 300 
Skippack Creek: 525255 2. mee sins 250 MONPILAKOS: sc icacdaes- tones coesecd 400 
Stoyestown, Quemahoning Lake... . 120 aaysiche Maker meeee- na eoereer ns 300 
Swengel, Penns Creek..........-.---- 250 ac-A-Nin-ny Lake............-.-. 300 
Uniontown, Gorley’s pond.........- 102 Phantom Lake.....-.......-----.- 300 
West Chester, Brandywine Creek... - 500 ike Waker sees eee eee ee 300 
White Haven, Lehigh River........ 750 Prentice Wakes: 250-35. nse ceese 600 
Yardley, White Pond...... 800 Sawdust Lake.....-.....-.-...... 400 
Yerkes, Perkiomen Creek..........- 250 Siskowit Lake.....-......--...-.. 400 
Skippack Creeks .4. 2 25 5-=yee aie 500 Smith Lake........--..-.... He 400 
Zeiglersville, Perkiomen Creek...... 250 Spider Lake..--..--2..: s e 400 
Skippack Creeksn2 cs. -5-- taco 500 Star Laketsceceitesssss-te ee * 300 
Tennessee: Swan Lake........---.--.---- : 400 
Clarksville, Barton Creek.....--.--- 300 witty, Lakes 2 dean at eee eee eaae 400 
Little West Fork Creek.......-..- 300 Walker Lake.......-.-.-.--.-2..-. 300 
Red Riversiaticncisescs acs caeuees 300 White River Lake. -.:.:2.---- 52-2, 300 
Cornersville, Richland Creek......-- 300 Athelstane, Elbow Lake.....-...... 300 
Estill Springs, Rock Creek........-.- 300 Birnamwood, Mud Lake...-.-...... 300 
Gallatin, Bledsoe Creek......-..---- 300 Burlington, Bohner Lake..........- 300 
Kingsport, Dolen Gap Lake.......-. +500 Brown Leake ssssessset. 540s see ee 300 
Mitchellville, Big Davis Pond......- 200 Butternut, Bass Lake............... 300 
Murfreesboro, Stoner River..-....-... 300 Bear Lake... 22 2sec2 occceous ee 300 
Norma, New River.......-..-.-..-- fas Aare hepa Bose ts seu aRES Sane net on 
littemutakesso:2ssee-eee eae 
Okolona, Buffalo Creek....-.-.----- { 250 Sahniur altos. 5-4 aeune. ht ean - 3009 
Rock Island, Caney Fork River-...- 1,140 Purtle akezsss5sco5-sese ees eee 300 
Collins Riversess: sc2snceeonc sete s 400 Cable, Bartlett Lake...........-.-.. 300 
Springfield, Red River.............- 300 Cable iaketiee ees deet ns se feta 650 
artrace, Garrison River.....------ 1, 200 Ml ynnduakerresesseseeee cesar. so. 300 
Texas: Texarkana, Spring Lake....-... 100 ake Owen guee shea eS on sone 300 
Vermont: Mudiiakere. 2205 Mey ee tere 350 
Burlington, Lake Champlain. ....... 429 Perry Lakes: < 2sssaces2b yeas 350 
Joes Pond, Joes Pond.......-.------ 43, 000 Swede'Lake:. . 3252. 2a522.-cccne 350 
Miles Pond, Miles Pond..........--- 100 Swenson Lake.........- Sewereses? : 300 
Poultney, Lake St. Catherime...---- 200 Darlington, Pecatonica River. .-.-.. 900 
Rutland, Otter Creek.:-----2.+---- 150 Donaldson, Big Portage Lake.....-- 300 
Virginia: Ghrystal ake: ss252022:c822 4222222 300 
Alexandria, Water Co. Reservoir. ... 240 Crooked) Lake 2552 SE oI B ee 300 
Ashby, Shenandoah River......--.- +8, 000 Weer Lake--2h25 2c. eo eee ees 300 
Balcony Falls, James River......--- 165 Dollar Lake....... sony : 600 
Belmont, Goose Creek.........----- +5, 000 Donohue Lake.........-.--- : 300 
Broadway, Shenandoah River, Little Portage Lake if 300 
North Branch! *)_ Soe or +6, 000 Moon Waker. 3.059.000 22s oe 300 
Clifton, BulliRun: 2225232) faze. 120 | sound Wakes ssa ee eae eee 300 
Goshen, Calf Pasture River......... 76,000 , Spring Wakes sej siege ose aoa 300 
Hot Springs, Jackson River........- 130 | White Bass Lakesiooi22 0. spc ece 300 
Lawyers, Flat Creek..............-- 120 Drummond, Ashland Lake........-. 350 
Pee ute, Odd Fellows Home Asmuth Lakes oss5ea0s 22 os. sues 300 
Ee SSCS Meee Mee sea et 240 | Bass Lak@.s sss eases te aes ae 300 
Roanoke, Roanoke River.....-..... $6, 000 | Beaver, Lake. sys sh se oe 300 
Woodstock, Shenandoah River, lack Laken slices lest ee ee beens 300 


North Pores ss). ccc oe ee a! 710, 000 Club, House Lakere2 ois) nee es ene 300 
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Disposition. 


Wisconsin—Continued. 

Drummond, Eau Claire Lake...-.... 
Eliott hakorte edt oes. 222 Se 
insti Bass akess Sesto e asa ctem 
Pigeombake. 22-63 2.dset e294 
Biawilinsonuakeva. 5 2c cates 
Robinson Maker 2. ncn acess ad ee 
Second Bass Lake..-..........-..-- 
Spring Lakes.<.-.2-....-- sient tate 

Ellis Junction, High Falls Pond..... 

Glidden, Augustine Lake..........- 
Buck Lake Reese a aeeciown ne See eee 
Deer bake’: ..< sve S iseslezads ste 
Derringer Lake.;.;.\<)..,-.---=see-= ss 
MUCUUAKO lcci io ceene noe eceaeee 
Muscalonge Lake... S202 -2e-ktecls 
Summit Lakes. so se ec nae. senses 
AMO neh? LER Booeasoeaseeeesces ccc 

Grandview, Jacobsen Lake....-....- 
Pratt Lake Se abie + Sus aise s Seated Ota ata 
Spring Maken. se eocst ekg teel-R 

Hayward, Ghost Lake...........--.- 
Hayward Lake.........--------.+. 
1 RDO} of: 0 0 Ws WA fa a a 
Mostieand bake -. 22a ace cas sc cl 
Perch Wake. Saco watetd doe Bemedtt 
Spring Lake. . 
Mealake ss. . 5/502. .0< abasee 

Hudson, Burkhardt Lake 
Lake Mallalieu...........-..-..--. 

Ladysmith, Lake of the Woods. ---. 

Mellen, Caroline Lake............... 
MNSNSHMUAKO so. oo. emt cp 2 Utes ere 
Make Galilee: soi Foe ga ats 


Alabama: 
Abbeville, Hutto’s pond.-.........--. 
Anniston, Blue Pond. .-:.2-s=-4- 
Cane Crean Pie tose m asite noe 


ROGE- Crete oe oe oe macmeisaie waa 
Simpson’s pond....4. <<. -.--.-0--s 
Birmingham, City Lake............. 
Elba, Seary Old Mill Pond.-.......- 
Tanton Mull\Pond: 3502. h.. = ase 
Newton, High Spring Pond.......-.. 
Arkansas: 
Bellefonte, Spring Pond..........-.-.- 
Conway, Owan lake: tse 
Delight, Jackson’s pond.....-.-..--. 
DeQueen, Big Bear Creek..........- 
El Dorado, Meadowbrook Pond..... 
Fayetteville, Clear Creek............ 
Richland! Creek 23255551 52. 222 pec 
White River, West Fork 
Harrison, Crooked Creck........--.- 
Hope, Pleasure Lake..............-. 
Magnolia, Atkins’s pond.....-...... 
AUDLEY Spon es ese ee Se 
Mammoth Spring, Warm Fork Creek 
Ozark, Conatser-Hill Pond 
Franes' Oreck! se sotet' 2224.22 502. 
Rottaken, Faulkner Lake........... 
Bergusomiuakets thi oc be55 0) 2222 
Milis Cakes oiieees cs tet ele 
Tinks: Bayours 222 aes tee oe iets eae 


Colorado: 
Colorado Springs, Lake Erin........ 
Palmer Lake, Palmer Lake......... 


Trinidad, Chaquaqua Creek......... 


Number. Disposition. Number. 
Wisconsin—Continued. 
350 Mellen, Larson Lake............... 300 
350 Mong ake sade eghdeon nen thaees 300 
350 Loon Bake...s2 525 eR est 300 
350 Mineral Vake......220 72. e at ee 300 
300 Taggett) Lakew aso Fees ot 300 
300 Mercer, Mercer Lake... ...-.---..--.- 900 
300 || Odanah, Bad Lake...............-.. 300 
300 Indian Maken.s wise hort Leeks 300 
600 Park Falls, Bass Lake.............-. 300 
300 Block House Lake ....-:...-2-4-:- 300 
300 Gardneribake. 5.5 -229.4 9020. 300 
300 Hay Vakos....35.52<% oie Oe as 300 
300 NowaniakGec: 65.5.2 se one we 300 
300 Oxbow Dake. ssne2 oN ee PE, 2 300 
300 SchnurniPakes wccsesce seco ees 300 
300 Smith Lake scscadteask soasen sence 300 
300 Pelican, Pelican Lake............--- 300 
300 Shawano, Shawano Lake.........-.. 300 
300 Soperton, Otter Lake............--- 300 
300 Stone Lake, Lac Court Oreilles..... 400 
300 Whitefish Lakes... 60.8025... 400 
300 Trevor, Cooper Lake............--.- 300 
300 Twin Lakes, Lake Mary....-....-...- 330 
350 Waupaca, Rainbow Lake. . Lies 300 
350 Wautoma, Eagan Lake.. 300 
350 Johns Lake... .ciees Sent oy. 300 
350 Bilverakes® 3 ssc ose vicieso- aces 300 
300 Wonewoc, Castle Rock Pond.......- 300 
300 Horseshoe ond. .29 octane 300 
a Wyocena, Duck Creek...........--- 300 
300 +237, 600 
300 Total ...... 2.2.2. 2-2-2-2-2- 22+ { 1497 837 
ROCK BASS. 
pi feat 
150 Bellville, Brierwood Pond........-. 150 
300 Gignilliat’s pond.........-......-. 150 
300 Douglas, Vicker’s pond..........-.- 250 
300 Lake Park, Smoke House Lake...-. 600 
345 Roswell, Maddox’s pond............ 300 
300 Social Circle, Lake Louise.........-- 250 
40 Sunny Side, Darsey’s pond. .......- 400 
500 OldsPump Pond =. 3553 Seen -siseds 400 
500 Tifton, Sutton’s pond ..........-..-.- 500 
250 || Illinois: 
Armington Serie vale Farm Pond. 300 
200 || Belleville, Oak Pond................ 100 
350 ORD GN NEED <6 5 eed sort 400 
300 Dahlgren, Sullivan’s pond. .......-- 400 
800 White Hall, White Hall Pond...... 400 
300 || Indiana: 
450 Blountsville, Acker’s pond........-- 150 
450 Brownsburg, White Lick River..... 500 
450 Goshen, Stone Lake........--- z 400 
1,000 Greensburg, Quarry Pond.... i 225 
400 Huntington, Salamonie River......- 500 
200 || Lexington, Englishton Park Pond. - 200 
200 Osgood, Hunter Pond..............- 225 
403 Sellersburg, Sunnyslope Pond.....- 225 
400 Tippecanoe, Roose’s pond........... 150 
600 || Iowa: 
400 Edgewood, Honey Creek............ 300 
400 Manchester, Maquoketa River. ..... 600 
400 || Kentucky: 
600 Brandenburg, Denton Pond. ....... 50 
600 Cerulean, Little River, Muddy Fork. 1,000 
Danville, McRoberts’s pond. ....... 50 
300 Franklin, Harrington Pond..-....... 50 
100 Fredinoa, Rice’s pond.............- 50 
800 Hopkinsville, Little River. ......... 100 


a Lost in transit, 1,317 fingerlings. 
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Disposition. 


Kentucky—Continued. 
Louisville, Floyds Fork.........-.-- 
Harods (Creek <2 o.5 5 ass qsincn ae 
Morganfield, Flournoy’s pond....... 
Munfordville, Green River........-. 
Shelby Gap, GieSon’s pond.......-.- 
Louisiana: 
Clinton, Dilly’s pond. . .....434):5=4 
Frierson, Frierson’s pond. ........-. 
Gloster, Burford’s pond xcesck 4. 3 
Homer, Gladney’s pond.........-.-- 
Lake Charles, King’s pond........-. 
New Orleans, Aquarium............ 
Maryland: 
Bradshaw, Marye’s pond............ 
Dickerson, Potomac River........-.- 
Edgemont, Ball Hill Pond.......... 
Seneca, Potomac River. .........-.- 
Woodbine, Mullinix’s pond........- 
Missouri: 
Aurora, Honey Creek. ......-....-..- 
Ferguson, Wabash Club Lake... ... 
Jaudon, Grand River, tributary of. . 
Rich Hill, Logan Lake.............. 
Rolla, Little Piney River. -. oh 
Middle Gasconade River.......... 
Montana: Myers, Walker Pond. ...... 
New Mexico: 
Elida, Kornegay’s pond.........-.- 
Roswell, Cottonwood Lake........-. 
New York: 
Garnison)Dole’sipond_- .. -<-45<c-4. 
Huntington, Little Rosemary Pond. 
North Carolina: 


Matthews, Renfrow’s pond... .. 
Morrisville, Sycamore Pond... 
Old Fort, Camp Creek. ....... 4 
Pee Dee, Blewett Falls Pond........ 
Pittsboro, Hailbourn Pond.......... 
Ohio: 

Alexandria, Raccoon Creek......... 
Bellaire, Fairpoint Pond............ 
Belleville, Gatton’s pond............ 
Berea, Roeky River-.....2/ 125 235: 
Cambridge, Gillespie Lake........_. 

Rock Hill Pond 


Oneida, Sand Rock Pond........... 
Plymouth, Huron River, East 

Branch). 4. Skee fy Gapeen. a 
Rogers, Pine View Pond...........- 
ihrer) Courthouse, Parry’s 

(DONG! Aen we Rone ee Ste: eee tg 
Youngstown, Indian Creek.......... 

Oklahoma: 

Ada; Rushes pond: S25... 5002. a: 
Ardmore, Ardmore Club Lakes. - -.. 

Dings Takes Se.su se cere kel ahh 

Wolverton Lake. ...!..........-.. 
Armstrong, Hatchery Ponds.-...... 
Choteau, Adkins Lake.............. 
Davis, Freeman Lake............... 
Fairview, Hill Top Lake............ 
Supply, State Spring Pond.......... 
Wardville, Willow Pond............ 


Number. 


SRSSSe88E8 88 


Disposition. 


Pennsylvania: 

Doylestown, Tohickon Creek.......-. 

Everett, Juniata River, Raystown 
Branch 3 222) Aeeecdneeccckee lk ee 

Hanover, Browns Pond............- 
Dicks Poridis) SGge 9 bos wie), 0c 
Eilley Pond. Jeep eeee eee eee eek 
Little Conewago Creek..........-- 
Obold Bonds aes eeeee 
Phim Creek.220 bh ottes, tere 
Slagle Creeks... ceeeet SOW, 

Sellersville, Barndt’s pond.......... 

Williamsport, Loyalsock Creek...... 
Lycoming Crook. <oidcc.n sted 

South Carolina: 

Anderson, Masters Pond..........-- 

Clio, Eddy: Pond)s. << .22teece een ee 
Welch Pond: 02..--44-2000-2 08m 

Creston, Boggy Gully Pond......... 

McBee, Horton’s pore 
-Norwood’s pond. . 
Swit Creek: :+..-2t422 ese 


' Fishery, Sinking Creek............-. 
Spring Branch: 2222935 37 ee 
Gallatin, MeGar’s pond.......-.-.-- 
Hollow Rock, Watkins Pond.....-. 


Texas: 
Abernathy, Chililee Pond.........-. 
Bastrop fb Taken #222205 fee sees 
Brady, Dutton’s ONG re Asse eine 
Brenham, Club Lakes... 
Spring Dako << (2+ - » DANEe RRO 
Brownwood, McChristy’s pond....-. 
Denison, Templemeyer’s pond...... 
Edgewood, Oak Leaf Lake.......... 
Fredericksburg, Bierschwale’s pond. 
Jacksonville, Churchill’s pond... ...5 
Devereux’s pond... ..----:----.-- 
DouLlasis pond... s.-scs eaeeeeeee 
MorrestSiake: <o- so 2 cece cnet cees 
Grayard?silakes <2. 5.5. -fsses snes s 
Morris's lake... :- - -/:cpsteasiyenceaiee 


Mallory Lake 
Tyler, Chinquapin Lake............ 
eeetis MillyPOnd cece ses sees 


agpinia: 
Clifton, Rhodes’s pond............-- 
- Dunn Loring, Cornell’s pond... ..-- 
Eagle Mountain, Catawba River.... 
Elliston, Roanoke River........---- 
Fagg, Roanoke River, North Fork.. 
Greenwood, William’s pond......... 


. 


Number. 
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Disposition. Number. Disposition. Number. 
Virginia—Continued. Virginia—Continued. 
Houston, Powell’s pond...-........- 150 Starkey, Back Creek.............-.- 400 
Tronto, Roanoke River, North Fork. 500 || * Wytheville, Tates Run.............. 300 
Keysville, Glenn Spring Pond...... 200 || West Virginia: Martinsburg, Baker 
Leesburg, Harper’s pond.........-. 100 AKCLEEN. Soc. odes de ne we setae 1, 500 
Paces, Walton’s pond.......-2...... 400 || Wisconsin: 
Plams: Goose Creelk 2... stecgth seas 1,000 Bangor, Warrs Pond...< 2.0206 0-.9-u. 80 
Proffit, Gale Hill Pond...........-.- 150 Genoa, ap Te RIVERS a! cue ps3 2300 
Randolph, Spring Pond............. 200 Leslie, Bahner Branch...........-..- 600 
Richmond, Harnish’s pond. 3s. 4.cee 400 Lynxville, Mississippi River 4eo52)2b5 2300 
Roanoke, Peters Creek......-....... 500 |} Canal Zone: Ancon, Panama Canal... 500 
Roanoke River...........--.--.--- 600 
Mhinker Creckss552.. 24. naiae atau 400 Dota ie gas 88 ts ys Aa yee cent 91, 742 
Salem, Roanoke River....../....... 600 
WARMOUTH BASS.a 
Illinois: Galena, Mississippi River... .. | 2,000 || Iowa: Bellevue, Mississippi River. 400 
SUNFISH. 
Alabama: Alabama—Continued. 
Abbeville, Jack Creek: ......--.---.- 450 Elba, Cox Mill Pond.............. 100 
IManiine ake sons oes cce se ctana nae 750 Baweett Lake. 225552552300 eE 100 
Alexandria City, Heflin Pond...-... 50 HMdson Wakes) lersessseee ees 100 
MROMAS HOUUsae ne et en ces ates eee 50 Hudson Mill Pond.............. 100 
Aliceville, Crim Lake... --.....-.-.- 300 ETRE CaNe OU eee ee eae eee 100 
ATMSTON  alUC EON. tebe ase, o- 700 Kaierce Mill Pond so. oes... ee 100 
Choccolocco Creek....-.---.-----.- 300 Long Pond........ Ered aapacar 100 
Ashby, Merchants Pond...-.....-.-.- 100 Page Mill Ponds esse ea ates eee 100 
Ashland, Mattison’s pond......-.... 175 Power Seen Dany: Tak Oo sce cee 100 
Athens, Crowson’s pond.......-..-.- 150 Sawyer MilisPonde= 722 Ly wu 100 
Bellemina, Mooresville Pond. 150 Spur Mill Pond os tenes oe 100 
Billingsley, Nummy’s pond. . 150 Sweetwater Creek.........:.....- 100 
Birmingham, City Lake... .-. aoe 25 razor MillsPondtas e232 e es 100 
Edgewood Lake............--.---- 600 Enterprise, Blancket Pond........- 200 
MINnCh?S| PONG! ss sec. a—sen-5= sere: 300 Center Head Pond............... 200 
BickimianVPond esa ces esc ae eee 150 Eoline, Wyatt’s pond.............. 120 
iIMUmPomsipOnd sss eens nos nena te. 300 Epes, Kimbrough’s lake............ 150 
tien HONGM sss ne! esc e cm aecos 300 Eufaula, Hatfield’s pond........... 150 
Shades Creek... ....-- aofe Sabres 900 Country Club Ponds............. 600 
Borden SpEnes Terrapin Creek..... 120 Dents pondsees estas tthe eee 80 
Boswell, Boswell’s pond....-.......- 40 Fayette, Oak Ridge Pond.......... 150 
Brantley, Gilchrist’s pond .....-.... 200 Sipsey; Creeks. sss oe ae se 600 
Johnson’s pond Fy Ee inane 200 Fays, Yarbrough’s pond........-... 150 
JOHNsSonSsipond (1B) ss-se55---o°- = 100 Florence, Weeden’s pond......-...- 150 
Johnson’s age (0) anes ceca eee 200 Fort Payne, Edgewood Lake........ 150 
Briarfield, Mahan Creek, Spring WALIS\Groek:s 245 Ss saa hese eae Ores 750 
IBTaNChets acl Se ae cee es ee 300 Garden City, Copeland Pond........ 150 
Buffalo, Newman’s pond............ 50 Glenwood, Branch Pond............ 200 
Capps, Spivey US Gea 6 (0 bape reteset 150 Goshen, Floyd’s pond............... 150 
Chatom, Big Bassett Creek.......... 600 pikes Millpond sss sean ole lee 200 
Cherokee; Pridesake’....2222 578-7 80 Grady, Tucker’s pond.:/.....2.:... 150 
Clanton, Mountain Lake....-....... 150 Grimes, Herrings Pond..........-.-. 150 
Clayton, Bush’s pond...........-.-. 300 Headland, Black Pond............-.. 60 
iMartin’sspond:: 24: 422... 020) 20) 150 DeepiSpring Pond ase eee 150 
LAR VETG Se ON «8 2. oy DARE 150 Kirkland?’s'pondeosssssaceeo- een 150 
Columbia, Blackshear Branch....... 150 MeNenlls pond! 332522558 eae 150 
Clover Spring Branch..........-.. 150 Riley's pond: #52 ee. Se ees 100 
Hollywood! Ponds. oo. 150 Huntsville, Broadview Pond. y 150 
Cuba, McGowen’s pond .....-.....-- 300 Jasper, Bankhead’s pond (A) 300 
Cullman, Cleere’s pond.. 150 Bankhead’s pond PB) is 450 
St. Bernard Lake -... 150 Blackwater River. ......-..- ae 600 
Tucker’s pond . ---. 150 Christian’s ponds-cssscens2eee ee oe 150 
Dora, Hill Dake: ses= Poe es eh 150 Hall Lakers: 5 see a ie Be a 100 
Vandiver’spond).-- 22598! © des 150 Kennedy, Gum Spring Pond........ 150 
Elba, Buck Branch..-......-....... 100 Kinston, Richardson’s pond (A).... 200 
Busch Branch». -:::222225<:2223 100 Richardson’s pond (B)scseet ey. 200 
Cains Wake:.: =< 2!2:22i2222eil. 2 100 Lapine, Russell’s pond.............. 150 
Cotton Lake...:-2.:.222 229.428! 100 


@ Rescued from overflowed lands and restored to original waters, 


b Lost in transit, 400, 
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Disposition. Number. 
Alabama—Continued. 4 
Leighton, Lander’s pond...-...-.--- 15 
ineville, Alexander’s pond.......-. 175 
Take Maess 0) Aa ee 100 
Minewille GaAkOessase-4-e=4-4=-4—- 525 
Smith’slakes.sss-case--2= ene 200 
Horne Lake. ..-.------------------ 150 
Livingston, Turner’s pond........-. 300 
Loachapoka, Rowell’s pond....-...-- 150 
Louisville, Fuqua’s pond (A)..-..-- 150 
Fuqua’s pond (B)...-------------- 550 
Hick’s pond....--.---------------- 100 
Lime Spring Pond ..-.-.------------ 100 
Michele Branch...-.-.-------------- 550 
Lowndesboro, Reese’s pond ..------- 150 
Luverne, Cody’s lake.....----------- 250 
Knights Pond.......-.------------ 300 
Mildred UakGe oeeeccs lees sree ec = 300 
Wright’s pond...-.--------------- 450 
Madison, Cave Spring Pond...-.----- 380 
iarmorsieOndme esas tte sae nee 80 
Herring’s pond....-.---------- 120 
James PONG. cass -s- ss s--- == 80 
Willow Lake (A) 120 
Willow Lake (B) 300 
Marion, Woodfin’s pond.......------ 150 
Montgomery, Candler’s lake..-.-..-.- 120 
Dixie hPond ees. -- en -e tee nee se 150 
Montgomery Lake. ...-..-.-----.- 300 
Three Mile Creek......------------ 120 
TR VSOU;S DOUG asso) aoe see aera 150 
Newton, Fireleads Pond. ..--.----.- 150 
Oneonta, Black Warrior River..-.--. 150 
Eureka Home Pond.......-.---.-- 50 
Nand Wuakeres Coote seas eaeece 50 
Opelika, Thomas’s pond...-.-.------ 150 | 
ORD, McDaniel’s pond. .......-.-.-- 550 | 
USEC Ss PONG ect kan aera 600 
Orrville, Blount’s pond...-,..------ 100 
Oxford, Snow Creek........-..------ 300 
Patsburg, Spradley’s pond........-- 150 
Pell City, Waite Dairy Farm Lake. . 150 
Petrey, Fowler’s ONC se ieacewe eae 150 
Phil Campbell, Smith Lake........- 100 
Pinckard, York’s pond...... = 150 
Pine Hill, Indian Creek. 300 
Sheffield’s pond........- _ 150 
Plantersville, Gay’s pond.....-.-.--- 150 
Prattville, Wingard’s pond=2.- = tony 150 
Quinton, Lake Bankhead.........-- 300 
River Falls, Cooper’s pond..-.-.-.----- 200 | 
Roanoke, McCarter’s PONG se cer ee: 100 
WSsery Slakets os... ew cese en bee 100 
Roswell, Burge’s pond......-.--.-.-- 175, 
Round Mountain, Hendrix’s pond. . 300 
Seale, Chadwick’s pond.....-.-.----- 120 
Selma, Ward’s pond....-....--..---- 150 
Stewart, Cumming’s pond.......---- 150 
Su, gsville, Cedar Lake. ...-.....2..- 400 
Sulligent, Ogden’s pond....-...---.- 300 
Talladega, Boswell’s pond.....------ 100 
Talladega Creek.:.....-.---------- 1,200 
Wanrier, Peck?S Pond... =! o- = -teets-e 150 
Tennille, Prestwood’s pond.......-- 150 
Three Notch, Davis’s pond........-. 1¢0 
Reynola’s ponds: 326 esac hes ne ee 100 
‘Troy, Carter Pond). ...242 S42ea-- 6285 150 
Cowart’s ponde ls 222 vine ase 150 
Henderson Lake. -.-. 22 joo... 26 450 
Lightfoot’s pond. <. 202 5.5_--2 2242 150 
McLeod's pond i226? oo 55328 sect. 150 
Northeutt’s lakers os a5 secemsda ts 450 
Powell’s'pond. s-seb feresane yore 150 
Thundering Springs Pond......... 300 
Trussville, Wyldwood Lake......... 150 
Tuscumbia, Mitchell’s pond..-.....-. 150 
Union Springs, Gholston’s pond..... 150 
Hee's PONE secs pe cae eee sae Laue! 120 
Martin's pondint woes ae 150 


'| Colorado: 


Disposition. 


Alabama—Continued. 
Uniontown, Cromer’s pond.......... 
Foushee- Pond sion eset eo 


Valley Head, Little River........... 
Little River, West Branch.....-... 
Verbena, Sandy Croke ners ite 20 
Winfield, Aston’s pond...........-.. 
York, Allison’s lake.............-..- 
Arizona: 
Benson, Walnut Grove Farm Reser- 


Arkadelphia, Arnold’s pond.......-. 
Aubrey, Snipes’s pond 
Black Rock, Black River.......-..- 
Daggett, Cache River............-.- 
Earle, Hood Lake.....-..-..-.--.-.. 

bone ak pe a oak he oa 
Emerson, Spring Lake.............. 
Fayetteville, Clear Creek......-...-. 

White River, West Fork.....-.... 
Highland, Bell’s pond.........-..... 
Junction City, Brown’s pond...-.... 
Magnolia, Baker’s pond...-....-...-. 

Goode’s pond 

Hutehinson’s'pond....-..--...... 

Boring, Make CL Peter See ee 

Stevens's ponds. 022 eee sce 

West Hind Pond ey is2 oe eae oaceee 
Mammoth Spring, Warm Fork Creek 
Many Islands, Myatt River......... 
Nashville, Glendale Pond........... 

Huddleston’s pond...............- 

Williams’ siponde. tee cee 
Prescott, Bryson’s pond........-.... 
Rogers, Osage Creek...........------ 
Rudy, Deden’s pond.............-.. 
Stamps, Silver Maple Pond.-........ 
Sulphur Springs, Lake Ark-Mo-Kan 
Tuckerman, Layton Lake........... 
Waldo, Rhodes’s pond ot SE olathe He 
Yellville, Matlock’s pond............ 


Denver, Lakewood Lakes........... 
Willow. Pondet - 2. ta chem neeaee 
Dolores, Shane’s pond..............- 
Fountain, Eureka Lake............. 
Haswell, Bloe Lakes... a6 honaous 
Loveland, Southside Lake.......... 
Morrison, Harriman Lake........... 
Connecticut: Greenwich, Domme- 
mich’s ponds. 2 Lica Snowe ee ae acest 
Delaware: Wilmington, Circle Pond... 
District of Columbia: Washington, 
Rhodment Lake. .....22.-sc2eaceus 
Florida: 
Atturas; Star Lakes. 02220225. .beewe< 
Lady Lake, Lake Alice-............. 
Wake Mattie. dos 04ccodsxmaceae 
Orlando, Lake Bertha............... 
Georgia: 
Abbottsford, Maxwell’s pond........ 
Adairsville, Saylor’s pond........... 
Alamo, Kent’s pond..........2..25.- 
Alston, Southside Pond.. 
Ash Grove, Spring Lake............ 
Atlanta, Candler’s pond............. 
Chattahoochee Club Lake......... 


McClelland’s pond SSUES cco eet 


Athens, Brooks’s pond...-.-........ 
Augusta, Arnold’s pond............. 
Carmichael Pond)..- 22222252252... 


@ Rescued from overflowed lands and returned to original waters, 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
SUNFISH—Continued. 


Disposition. 


Georgia—Continued. 
Baxley, Speer’s pond.......--.------ 
Bellville, Black Pond........------- 
Kennedy’s pond........---------- 
Box Springs, Lake Samoki........-- 
Bremen, Buck Creek, Headwaters. -. 
Posey Pondsetecsacenosttc sehen 
Brownwood, Kinchafoonee Creek... 
Wallers Mill Pond...........------ 
Broxton, Leggett’s pond........-.-- 
Vickers’s pond........------------- 
Buena Vista, Davis’s pond......-.-- 
Cairo, Shiver Pond.........----.2022 
Carrollton, Happy Hollow Pond.... 
Cartersville, Pettits Creek....-.--.-. 
Clarkston, Morris’s pond.......----- 
Colbert, Carithers’s pond.........-.- 
College Park, Heard Spring Pond-.-. 
Comer, Bankhead Pond.......------ 
Congers, Farmer’s pond...-...--.--.- 
Covena, Hall’s pond...........-...- 
Crawfordville, Asbury’s pond....... 
Ogeechee River....-..------------- 
Culloden Battle’s pond.....-..-.---- 
Cusseta, King’s pond... 
‘ynn’s pond ...-2..5..--.. 
Cuthbert, Crumbley’s pond 
Dallas, Griss Pond ........-...---... 
Decatur, Akin’s pond Joi... 2522.02: 
Babashula Pond.......--.-------- 
Douglas, Lake Peterson.......--.--.- 
BIMS?S DORE 250. ee ace ee cen 
Spring Head Pond? tess. 225- tose 
ouchton’s pond....... Lnraeenieee 
Vickers’s pond.........~~~.+--=----- 
Ward’ sipond. 003.6 eee 
Dublin, Dreamland Lake-..-......... 
Dunwoody, Naney Creek, Head- 
WIE SAU coce so ac ooqdraedcanon acs 
Elberton, Poplar Spring Pond. ..... 
Whiteside’s pond.........-...-.-. 
Ellabelle, Black Creex.........------ 
Ellaville, Dozier’s mill pond......... 
Montgomery Mill Pond......-..... 
‘Usry’s mill pondit2. 723.2 fe 8 
GO | Tilghman’s pond...... 


Graymont, Weatherford’s pond 
Greensboro, Sanders Pond... 
Griffin, Connelly’s pond........ 
Grovetown, Blount’s pond......-... 
Hampton, Derrick’s pond.22is 5-2. 
Hopeville, Lee’s pond...........-... 
Hawkinsville, Anderson’s pond..... 

Richardson’s ete sates steele 
Holly § rings, ittle River......... 
James, James’s pond............-...- 
La Grange, Aubrey’s pond....-..... 
Lake Park, Ashley’s pond........... 

Clayton| Lake. csr. 2 2b Le 

MTATICIS WAKO: sso yissatr tte Oe JO 


ake Tomy. 20 2a ttc 


Lawrenceville, Davis’s pond........ 
Lithonia, Jones’s pond........-.-... 
Louisville, Weeks’s pond............ 
Luthersville, Upshaw’s pond:....... 
McIntyre, Eady’s mill pond......... 
McRae, Creekside Pond............. 
Macon, Herring’s pond.............. 

Wi ’s.pond..c3 8. Sees 


99805°—19——13 


Number. 


Disposition. Number. 
Georgia—Continued. 
Marietta, Delk’s pond...........-.-- 200 
McTyre’s pond....... wd 50 
Maxeys, Nichols’s pond......--.---- 100 
Mayfield, Lake View........-------- 400 
Meldrim, Ogeechee River..-...---.-- 1,000 
Metter, Turner’s pond. sss es 100 
Montezuma, Felton’s pond.......... 175 
Frederick Mill Pond.........--.-- 375 
Lewis's pond.-.22¢22<532ee. sass 375 
Riverside ‘Lake.....-.2-1202 2.0225. 175 
Monticello, Jackson Spring Pond...- 50 
Norwich, Lie ile pond !22.e. 300 
Ocilla, Poplar Spring Pond......-.-- 300 
Preston, Jenkins’s pond......------- 400 
King ena, 0.0 ROA 375 
Quitman, Bentley Lake.......--..--- 300 
Bltie Pond tvecctecc.c eases ote Sete 300 
Elam Branch Lake..........-.---- 400 
Remside Lake s 222022 tase 400 
Knights lakes 2. <2 sae eias 300 
Rebecca, White’s pond.......-.----. 200 
Reynolds, Beaver Pond..-....-.----- 400 
Richland, Highnote’s pond.......-.. 175 
Roberta, Hardies Pond.....-.---.-- 200 
Marris’s|pond: 2.2 soe keoce cate 100 
Rockmart, Holly Springs Pond. --... 100 
IParris’S' PON 8s. eee at ee ee ene 300 
Roswell, Manning’s pond....---.--- 175 
Rupert, ed ae pond -....-. 200 
Savannah, Chapman’s pond.. 200 
Jones Lake <2. 5- sie Joeoe ceca 2 200 
Scottdale, Scottdale Mills Pond..... 100 
Screven, Little Satilla River........ 600 
Siloam, Oliver Pond........----..-- 150 
Smyrna, Fambrough’s pond....-...- 50 
Social Circle, Gibb’s pond.......-... 200 
Malcom’s pond........------------ 200 
Soperton, Bahtail Pond. -.....-....-- 300 
enry’sipond ses 150 
Aikenh Pond. = i. texecesareeaaseee 400 
Sparta, Lewis Pond................- 200 
Ogeechee Lake. 290. Jo 22k. eee 600 
Spread, Rhodes’s pond.......------- 300 
Statesboro, Cannon’s pond....-....-- 150 
Tem ples’s pond-7. 2824 seca 400 
Stone Mountain, Venable Lake.....- 300 
Sunny Side, Malain Mill Pond...... 400 
Minter’s pouds---22) ~ Jesse tae ee oe J 400 
Swainsboro, Bell’s pond.......-..--- 300 
Chalker’sipond. 0s, 22 5 ees 175 
Durden {Pond <p wureee ceases see 800 
Open) Creek Pond). <_ 3225-0... 400 
Rountree Pondss.. ee oe 50 
Tarrytown, Warnock’s pond 300 
Thomasville, Rains Pond......-.-.- 300 
Hall Pond). teens cee ee 300 
Woodland Pond cpe 2ey- see 300 
Thomson, Brier Creek.........-...-- 1,200 
Sweetwater Pond........-.-...-.. 400 
Tifton, Whitley’s pond...........--. 300 
Valdosta, Fenders Lake.........-... 400 
Richardson Pond... ::..5/52....28 400 
Vidette, Robinson Pond.........-... 300 
Wadley, Perkins Pond......--...-.. 200 
Warthen, Sparks’s pond.......-....- 200 
Washington, Pope’s pond. ..-.---.... 100 
West Point, Eastridge’s pond. ...... 150 
White Plains, Jarrell Pond.......... 150 
Tappan’s pond. -2s4- Seen = Sek! 150 
Willacoochee, Spring Pond.-......... 300 
Winder, Gooch’s pond.........-.... 150 
Wray, Rogers’s PORE Ss. .c Eo 300 
Wrens; Big Creek. 22.222 600 
Wrightsville, Ohoopee Creek... ....- 1,000 
Illinois: 

Alexis, Sedwick’s pond............. 200 
Apple River, Apple River........... 500 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
SUNFIS H—Continued. 


Disposition. Number. 
Tlinois—Continued. 
Chicago, Aquarium. ........-------- 25 
Council Hill, Fever River.....-..--- 300 
Crystal Lake, Crystal Lake.......-.- 6,000 
Dallas City Lake Cooper-ser-bs == a 689 
Dix, Purcell’s DOUG) Seepes see 100 
Elizabeth, Apple River. ...-..-..--- 900 
Farmer City, Salt Creek...-.....-..- 200 
Galena, Mississippi River.-.-..-...-..-. @ 193, 000 
Galesburg, City Lake. .............- 200 
Greenfield, Mill Pond.......-..-.--- 200 
McLeansboro, Jones’s pond. ......-. 200 
Meredosia, Meredosia Bay...-..---.--- a 34, 800 
Millington, Fox River..........-..-- 200 
Nora, Apple River....... ioe he dearer 300 
North Hanover Apple River......-.. 400 
Ozark, Reynoldsburg Pond! sckiecee 100 
Rodden, Apple River.......-.-----. 300 
Scales Mound, Fever River.......... 200 
Shelbyville, Kaskaskia River. ...... 100 
Stockton, Plum Bivers--o2<0. -sacms 400 
Warren, Apple River. . -...-.--.---- 700 
Waverly, Brown’s pond...........-- 100 
Indiana: 
Bath, De Armond Lake...........-- 200 
Borden, McClutchan’s pond........-. 200 
Connersville, Village Creek.......... 400 
Whitewater River, West Fork..... 400 
Corydon, Herter’s pond...........--. 300 
Crawfordsville, Rock River-......-. 400 
Dabney, Devaney’s pond........... 200 
Eckerty, Eckerty’s pond.........-..- 125 
Edinburg, Sugar Creek........ =k 400 
Evansville, Evansmore Pond. . 300 
Goshen, Stone Lake........- 200 
Greenfield, Walker’s pond. ......... 200 
Huntingburg, Finke’s pond......... 250 
Water Works Lake.......-....... 500 
La Fontaine, Gards Gravel Pond... 100 
La Grange, Appleman Dake: .<: hate 200 
Cotton Lake yo sein oe pbciecn = eee 200 
iba Porte, Pine Lake. ois: .-bsees-e-e 200 
Liberty, Sugar Creek Pond.....-..-.. 200 
Morris, South End Pond............ 200 
Muncie, Gravel Pit Pond........... 200 
Nappanee, Stump’s pond........... 100 
New Point, Kleumper’s pond....... 200 
Paoli, Wells’s DONG hE te sisted 200 
Plymouth, Dixon Lake..-.......... 200 
Prepbyelak@soecress-eeeee-ehaee 200 
Ridgeville, Warren’s pond. ......... 200 
South Bend, Clear Lake............. 100 
Towa: 
Adelphi, Ballard’s pond.-............ 150 
Bellevue, Mississippi River......... @ 731,700 
Boone, Des Moines River. .......... 600 
Carroll, Judges PONG sees. oe cces ose 150 
Edgewood, Honey Creek............ 200 
Fairfield, Fairfield Pond. .-.-.-..... 1,000 
Rryanan’s Pond. oe oop. Hea. See 300 
Fairport, Mississippi River.......... @ 65, 694 
Mississippi River........ peiceieneee 23,730 
Lime Springs, Upper Iowa River. - . 2, 200 
Manchester, Maquoketa River. ..... 2, 500 
North McGregor, Mississippi River.. a 473,700 
Underwood, Benson’s pond......... 300 
West Burlington, Railroad Pond.... 200 
Kansas: ; 
Amiot, Knight’s pond.............. 100 
Chanute, Alden Lake............... 1,000 
Girard, Burnett’s lake.............. 400 
Kentucky: 
Ashland, Ohio River................ 450 
Beaver Dam, iMillPond 2.2 ..-eeeee a 200 
Brandenburg, Applegate’s pond. - .. 200 
Bewiley’S POud .- ./ssceesccsccs~ cs ee 300 
Dingey’s pond: . .2... yaeenease ess 100 
Sebastin’s pond 222-22 529-2eo ek <8 300 
Corydon, Horse Lot Pond........... 250 


Disposition. 


Kentucky—Continued. 
Dixon, Jackson’s pond........---.-- 
Dry Ridge, Carlsbad Lake. ......... 
Exron, Kunk’s pond... -,-..sq--= - 
Elkton, Sunnyside Pond............ 
Ferguson, Davies’s pond.........--- 
Franklin, Beard Pond............-.. 
Boaz Pond. 25225 cesses es 
Hidridge’s pond: ... 2-27. 4sese-shee 
Gomer Pond... . 1... Sees 
Hays: Pond)... 22-.2escc cee ee eee 
McClanahan Pond 32-25) 442 58 
INéely’s PONG. 2 scons ace ose e ee 
Red: Pond: 3 jas205 othe ees 


Georgetown, Hall’s pond....-.....-- 
Gilbertsville, Gregory’s pond....-...- 
Glasgow, Duff’s pond 
Greenville, Coomb’s pond......-.-.- 
Newman’s pond . -):..:5---ssessee 
Guthrie, Church Hill Pond.......... 
Hawesville, Indian Lake............ 
Hodgenville, Goodin’s pond......... 
La Rue’s pond 
one Ponds... seewess ce seeeeee ee 
Hopkinsville, Hays Pond.........-.. 
Kenton, Rigg’s'pond.......- 022.452 
Kuttawa, Cumberland River........ 
Lakeland Hospital Lake............ 
Lawrenceburg, Blakemore Pond. ... 
Cox’s PONE. “eivecs ceca oc ek peewee 
Trents Ponds 22s. scencen ee eeeeeEs 
Leitchfield, Beauchamp’s pon 
Louisville, Floyds For. 
HarrodsiCreeks . .2)c.e 4. se6uesa- <8 
Madisonville, Laughlin Lake. ....... 
Morganfield, Flournoy’s pond....... 
Mount Sterling, Clark’s pond.-....... 
Grassy Lick Greek.........- 
Otter Pond, Sim’s pond. eer 
Pembroke, Brewer's pond... 
Pulaski, Pleasant View Lake.... 
Russellville, Browning’s pond... 
Tillie, Collins’s pond ayaa wae etic e eb e 
Whitesburg, Polly’s pond........... 
Louisiana: 
Bogalusa, Pine Tree Lake..........- 
Lecompte, Bayou Beauf.......-.... 
New Orleans, Aquarium............ 
Ponchatoula, Prince’s pond....-..... 
Maryland: 
Bladensburg, Cedar Hill Lake....... 
Dickerson, Potomac River...-.-.-.... 
Motters, Dorsey’s pond......-....-- 
Royal Oak, Solitude Pond.......... 
Seneca, Potomac River............-. 
Towson, Turnbull Pond.....-.....- 
Massachusetts: Plymouth, Moreys 


Michigan: 
Au Sable, McPhee Lake............. 
Gwinn, Miller Wake; -.---.-<,--<s2%4 
Highland, Lake in Oakland County. 
Houghton, Long Lake.............. 
Tron River, Iron River, branch of... 
Jackson, Wolflake-.¢..... ae 
Kingsley, Arbutus Lake....-...-.-- 
Big Muncie Lake................-- 
Rennie Lake... .--.s-hesupseesses 
Spider Lake:.... ::).dnseeeecees ee. 
Marquette, Pohlman Pond.......... 
Sylvania, Deep Gully Creek....-.-.- 
hite Cloud, Allie Lake............ 
Big Robinson Lake........----.-.- 
Little Robinson Lake............- 
Wong lake. .esacssssaccaeesecsee 


we weee nee - nee 


a Rescued from overflowed land and returned to original waters. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


SUNFISH—Continued. 
Disposition. Number. i Disposition. Number. 
Minnesota: cee eee 

Adrian, Lander’s pond......------.- 200 Cranfield, Cranfield Pond........... 150 
Degraff, St. Marys Lake.....----.--- 600° Crawford, Richards’s pond.......... 150 
Detroit, Wheeler Lake....-......... 450 Decatur, Spivey’s pond............. 400 
Duluth, Horseshoe Lake. ......--..-- 620 Eupora, Sylvadale Pond...........- 200 
Elk River, Shandy Lake...........- 600 Flora ary, Wake sovtccece ee eee, 150 
Faribault, Milligan Lake.-.....-..-.- : 400 Hillside Pond.......0i6s . 0ne 150 
Fertile, Mill Pond.........-.-------. 300 Oakhurst iLake........28020 & Fae 150 
Plathe Park Pond.....-----.----.- 200 Pleasant Valley Pond..........-..- 150 
Homer, Mississippi River. .-.---.----- @ 106, 475 Rohrbocker Pond...........------ 150 
Lake City, Lake Pepin...-.-.--.---. @ 11,977 Wald Duck Pond:.. 22 22. Fes 150 
Little Falls, Fish Wakel uni § 3.228 600 Foster, Junkin’s pond..............- 150 
Minneapolis, Glenwood Lake... ..-.- 300 Friars Point, Mississippi River...... @ 46,083 
Lake Calhoun....-..-. ae 250 Goodman, Crawford’s pond......... 100 
Pecks Lake........-- Lot 600 Hardy, Powell’s lake................ 200 
Morton, Schafer’s pond....-----.--.-- 150 Thomason’s pond................- 200 
Owatonna, Rice Lake........----... 600 Hattiesburg, Lovett’s pond........- 300 
Richmond, Mississippi River-....-.- a 40,150 Hazlehurst, Breynard Pond......... 150 
Rochester, Rochester Mill Pond....- 600 Hargrave’s lake. <..:.25:22:2:---.5 400 
Sturgeon Lake Steve Lake.......... 450 Heidelberg, Morrison’s pond........ 150 
Winona, Lake Winona.............- 2, 200 Ratcliffe’sipond)o./.00 052g oeee,. 300 
Mississippi River.....----.-------- a 38,030 Hernando, Dockery’s pond.......... 400 
Sugar Loaf Mill Pond......-...... 500 Ingomar, Guyton’s pond..........-- 150 
Mississippi: Jackson, Crescent Lake.............. 400 
Aberdeen, Black Lake.............- 100 Kosciusko, Bailey Lake...........-- 600 
IBitie kee er meee een cr er eee 100 Gray’s pond geepanee skied. 8A ee 200 
(BreamWake seer a= aie = mene e 100 Sanders pond tse. a peste 100 
Clear Lake.......-...------------- 100 Lauderdale, Watson’s pond......... 100 
Cripsib DOGrs: = S228 5 o 0 foe. ais 150 Little Rock, Matley’s pond.. 150 
IDeSriakeees eaten St ae 100 Lokey, Haney’s pond........-...... 600 
Goose) lake eres eee eee 100 Louisville, Foster’s pond...........- 200 
Grubs! Spring Pond ee ae nna 150 McCool, Kennedy’s pond............ 200 
PICKONYe bake see aoe ek 150 Sander’s ponds 2112225! eccse aden 200 
one yee ONG ee ene te ante ris cance - 150 Smithisponds i025 te eee 200 
Jellow Pond.........-....- oer 150 Macon, Cedar Brook Pond.......... 100 
Jones Lake (A)... -- 100 OilMill Pond 2-2 eee 100 
Jones Lake (B).....-------- ++ 100 Soalos’sipondiect sea ssc 8 sce. cee 100 
Iii (e016 oc eeeear neneee seat eee 150 Madison, Bennett’s pond...........- 100 
McGown’s pond.............------ 100 Magnolia, Lake Charles. ............ 150 
IMGOn AKG S5i oo AT cae ce cs 100 200 
Manis mor (A) 2. oo eae. cece ee 100 200 
Muri’spond" (By io sp ese oe eens 100 200 
Mumif’s pond (©) eo ecet cen ees 100 200 
Muri’ s;pond((D) Pe one osc ae 100 300 
Robert’s pond so. 6.5.o2c se geseeE v4 100 150 
Rodgers Wakern so gence cee ae 150 200 
Sanders rE Ong! a: eee eeae a ae 150 200 
Silver Ronde segs ae cence = 3 150 150 
Smith Pond 45 ee sense sete he 150 200 
Sulphur Spring Pond............. 150 200 
Sunberty Wake. -<o 2 5.0 s so. =o sone 150 200 
Wralters"Pond 2025. ogo case 150 200 
Ackerman, Griffin’s pond..........-. 200 400 
SHAW SIDON G2 aa ao ater scot isfeare 200 400 
Amory, Dalrymple Lake............ 200 Philadelphia, Phillips’s pond........ 150 
Duke's PONG sion spose ae de coer see 100 Pickens, Scott’s pond..._.......-..- 100 
Hoty ROC secm eo. 5 sane mee 4 100 Pontotoc, Dillard’s pond............ 200 
Parker Spring Pond 2 100 ubbard’s pond: 22. 1 sales 200 
ReecO Maker eens Nie ane caer, 300 Prairie, Goode’s pond.............-- 100 
Wadikkinsttakessrcssstisiirs 300 Raymond, Gibbs Pond............. 150 
VinuLOMedkGree eta Stan yay ST tate et 200 Gillespie's monde.) e222 | tyro 150 
Baldwyn, Tison’s pond............. 150 INorth?s!pond.- 22223. teehee 150 
Batesville, Boothe’s pond........... 200 Rathitt'sipond! 279.) 2 ies sy eee 150 
Booneville, Davis’s lake............. 300 Siviey7s pond.) 2). {822 asthe 150 
WOMESIEAKOS eo cee ct a cerdoetasc sae a2 300 Wells pond... 5... che meee 150 
JONES'S PONG eee ass asians’ 150 Rienzi, Rinehart’s pond............. 300 
Braxton, Comby Pond........-..-.- 400 Rome, Ferguson’s pond............. 100 
Brooksville, Cunningham’s pond.... 100 Selma, Wilton Woods Pond......... 150 
Canton, Layman’s pond............. 100 Senatobia, Yeazey Pond............ 200 
Priestley’s lakes S.o8 toe co Se ae as 400 Shubuta, Graham’s pond........... 100 
Centreville, Melba Pond............. i 100 Shuqualak, Adam’s pond........... 100 
Clinton, J ohnson’s [01016 Lae ee ee 150 Starkville, Caldwell Pond........... 200 
Collierville, Koen’s pond............ 100 Club Lakely. . 55.2 S2eeee deen vt cloce 200 
Collins, Upton’s pond............... 200 Glenn’s\ponds 2-2 es-geeee-eoeens 200 
Columbus, Wades Lake............. 300 Gunn's pond yes e a yscn sa scas eee 200 
Como, Craigcrest Pond............-- 100 Hickory Grove Pond.............. 100 
Protter’s pond... ssonssaeepes ee 100 Hill) Ponds naa pases sees edeniees 200 
Corinth, Miller’s pond............--- 150 Riche y/S PONG ete ee a 200 
Courtland, High School Lake. ...... 600 Steens, Spring Rill Pond............ 150 


a Rescued from overflowed lands and returned to original waters. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


SUNFISH—Continued. 
Disposition. Disposition. 
Mississippi—Continued. New Mexico—Continued. 

Stringer, Brown’s pond.:........... Las Vegas. Sweeney Baxter Pond... 
Strongs, Clay’s pond................ Lucy, McGillivray’s pond........... 
Tone Pine Wakes _/.. josee eerie Maxwell, Lake Twenty............. 
Watson Wakes... fa Seles Melrose, De Graftenried’s pond . . ... 
Sharp/sipand see)... ae Pan Sweet’s Monde Eee Meee Eek 
Sumra emba’s pond............. Nara Visa, Douglass’s pond......... 
Terry, Dulaney’s NAO ye Soon nen te Portales, Dunlap Takes cn tenes S01 
Jones's pond. .......Ivesd. vadlslt 4 Roswell, Figure Eight Lake........- 
Tibbee, Lake Lena...............-.. North Berrendo River. ..........- 
Tomnolen, Hall’s pond...-.......... South Bpeing River: tase sates, 
Tupelo, Barnes’s pond.............. San Jon, Stemple’s pond............ 
OSby’s pond.wcc sch iaccecina ie toe Santa Rita, Mimbres River. ........ 
Turnbull, Macnilia 1efaseta |] RAR nA Socorro, Story’s pond............... 
Union, Fair View Pond............. LOTTOON LONG... eccsssse rector 
ive Oake Pond’ ste tens tn Texico, Young’s pond............... 
Wahalak, Buck Pond............... Wagon Mound, Jordan’s pond...... 
Waynesboro, Cochran’s pond........ Yeso, Willoughby’s pond........... 

Davis’s}ponds oc. i eae nh ole North Carolina: 
Weathersby, Cypress Lake......-.. Auburn, Ferrell’s pond............. 
West Point, Ivy’s pond (A)........- Bessemer, Baldwin’s pond.........- 
iviy75) Orgs) Sameera ea cee Bladenboro, Bridger’s pond......... 
Dawn Wake sete eon ee eee Me edocs zon Ma oa 
Margaret Tipton Pond............ ostic, Gurley-Hollifie OMEN eee 
Mince wa See iay lols ateltorer hl van Chapel Hill Rh ndrewsa pond....u-:. 
Pikove ond Cee eee ate ere ere Ere Charlotte. Thompson Pond see ee 
Whites, Weeping Willow Laice.-°°-. Clayton, McCullen’s pond......21.111 
Winchester, Mill Pond.............. biveGsk POU Ge sss cess. cene eo eee 
Howards ponde pee eee Coats, Stewart’s pond..... Peas 


Connelly Springs, Alexander’s pond. 
Corinth, Buckhorn Falls Pond. a 
Duncan, Baker’s pond.............. 
Elizabeth City, Pasquotank River. . 
Elkland, Moretz’s pond. ............ 


Woodland, Bermuda Hill Pond 
Argue’s pond 


Henderson’s pond 


‘Pecan Wakes sae 2 a oe Flat Rock, Phinizy’s pond.......... 
Rood Pond 02.2 Ran a0Nr ot Franklinton, Gulley’s pond... 22777 
South View Pond............... Willow Valley Pond.............. 
Spider Walker sees resend sau peaien Greensboro, Ogburn’s pond......... \ 
Missouri: a Sunnyside) Ponds seo. seckece sare 
Arlington, Big Piney River......... Harris, Henson’s pond.............. 
Berwick, Clear Creek................ Holly Springs, Mills’spond......... 
Clinton, Miola Lake................- Jackson Springs, Hankins’s pond.. . 
De Soto, Murphy Lake.............. Kinston, arraways’s pond => 42... 
Ferguson, Wabash Club Lake....._. Louisburg, Shearin’s pond.......... 
Fortesque, Bigelow Lake...........- Lumberton, Alligator Pond......... 
Jasper, Vincent’s pond..........._.- Riverside Ponds 22 22228) oe ee 
Joplin, Sloan’s pond................ McFarlan, Moore’s pond. .........-.. 


Manchester, Barney’s pond. ........ 


Kansas City, Alton-Slater Pond..... 
y} er Pontl Marshville, Beaverdam Pond. ...... 


Friedman’s pond 


Lake of the Woods................ Mayworth, Cotton Pond............ 
La Belle, Lake Mattingly... ......... Mebane, Corbett’s pond............. 
Merwin, Corbin’s pond............-. NiHOISs Pome) seenesemacte= eaeas 
Monett, Lane’s pond................ Mocksville, Reavis’s pond......-.... 

Sunnyside Pondias. 5. peas Monroe, Houston’spond.....-...... 
Neosho, Morse Park Pond........... WillowiPond oo Sessa esses eee 

Schuler’s pond.................... Woods Pond..... Sones IS Sagronse 
Northview, Barnhart’s pond........ 200 Morganton, Carpening Mill Pond.... 
Pleasant Hill, Kellogg Lake......... 1,200 Morrisville, Sears’s pond.....-...-.. 

Lake Blanche_.tsc.cssnte seeks 1, 200 Morven, Eddins’s pond.........--.. 
Rolla, North Spring Creek. ......... 800 Gatlings’s pond 5222255222222 -4. 5-6 
Sedalia, Kahn’s pond............... 200 Gray ONO ti aecr cess anes ens aae 

Norton’s pond soe oe cL 2,000 Mount Airy, Brower’spond......... 
Slater, Rhoades’s pond.............. 200 Movnt Olive, Williams’s mill pond. . 
Speed, Ingleside Pond.............. 300 Newells, Timmon’s pond...........- 
Valley Park, Wilson Lake.......... 1, 600 Oakboro, Mason Branch Pond...... 
Verona, Spring River..............- 2,500 Parkton, Campbell Pond............ 

New Jersey: Pee Dee, Blewett Falls Pond........ 
Boonton, Towasco Lake............ 200 Raleigh, Bartholomew’s pond....... 
Old Bridge, Laurel Pond............ 250 Keine’s pond ee ee 

New Mexico: Kitchin’spond...............-.... 
Alamillo, San Acacia Lake.......... 200 Milburnie Pond. <2 Bee 
Chamita, Rio Grande. ...........-.. 150 Neuseoco Pond. ..........-..--2.- 
Clayton, Perico Creek... .........2-. 200 Panther Pond !:.sorscees senses 
Deming, (ba Ponds... 226172 100 Roaring River, Byrd’s pond. - 
Elida, McAlester’s pond............. 50 Rockingham, Falling Creek......... 

Mullen’s 10,0). 1\6 PSR a a ce ae 50 Watery Branch Pond............. 

Phillips's pond... Ae. 50 Roseboro, Crumpler’s pond. ....-..-- 
Estancia, Barnhart’s pond.......... 100 Sanford, Old Still Creek........-.--- 

Williams Lake..................-. 100 Scotland Neck, Josey’s pond........ 
Kenna, Kimo Pond................. 50 Severn, Blackwater Pond........... 


Number. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


SUNFISH—Continued. 
Disposition. Number. Disposition. Number. 
North Carolina—Continued. Oklahoma—Continued. 
Wadesboro, Huntley’s pond. ....-. 200 Oakman, Wilborn’s pond..........- 200 
Wake Forest, Bailey’s pond.......-.-. 200 Oakwood, Bermuda Lake..........- 100 
Brewer's pond. . .. - ..jc2.-5-0s5-5-s 200 Orlando, Twin Oak Pond........... 200 
Powellsmond:: <. 22. socaa-nuigt? <y 150 Pauls Valley, Driskill’s pond........ 100 
Dey. Branen... -huwwe ce woktece st 200 Thompson’s lake.............-.--. 200 
IVY US ONG cta mes te tetrs a6 serrata 200 Perry, Parel’spond.....-....- 2s. 200 
Weldon, Club Pond.........-..---.- 250 Led ia BEN eee pee cin Aa 200 
Williamston, Little ConohoCreek. ... 650 Waltermire’s pond...............- 200 
Wilmington, Quarry Lake........-.- 600 Rocky, Bowman’s pond... ........-.- 200 
Wilson, Farmers Mill Pond....-.-...- 500 Seminole, Quimby’s pond..........- 200 
Winston Salem, Livingood’s pond. 300 Sparks, Fairview Pond...........-. 200 
Woodleaf, Alexander Pond.......... 150 Stillwater, Ahrberg’s pond.......... 200 
Youngsville, Clifton’s pond. ........ 450 Callison’s pond: 4 <<<... 20-5508 200 
IMSOTEISTIONG ...cosesas gates caeee 300 Parker Sponge. scia5<o055)c5 =+ 0th 200 
North Dakota: Stratford, Agnew Pond. ............ 100 
Devils Lake, Devils Lake.......-.... 1,000 McAlister’s pond .......-......2--- 100 
Lisbon, Sheyenne River..........-..- 800 Stroud, Silver Pond...............-- 200 
Ohio: Texhoma, Allison’s pond....-....-.- 200 
Akron, Long Lake...............--- 450 Texola, Graves’s pond.............. 200 
Nesmith (Cake sn usc sncic-sncindeane 450 Walter, Eder’spond...............- 100 
ING WB Oncor aweicesceccacetcesctes 450 Wapanucka, Darter’s pond. .....-.- 200 
‘Turkevioot Lake...-...---.-.-ueks 300 Watova, Munson’s pond....-....... 100 
WiOSTAIB ROS tus pcs o-n-= =ficles 4 -Bericle 450 Weatherford, Cobb Creek. .........- 100 
Athens, Burson’s pond.............- 200 Wellston, Lyon’s pond...........-.. 200 
Bellville, Gatton’s pond............. 100 McKinney Pond... - 205.) g4l22022 21 200 
Berea, Brown’s pond.....-.-.-.-...- 300 Wynnewood, Willow Spring Pond... 100 
Cambridge, City Lake..........-.... 300 || Pennsylvania: 
Tin Mill Pond. ......---.-------++ 100 || Butler, Conoquenessing Creek... .... 350 
Canton, Foster’s ponds.........-.... 300 Mudd 
uddy Creek: JsRe bearers. 350 
Carey, Club Pond. .........---+-.++- 150 || Christiana, Octoraro Creek... ......- 600 
Chillicothe, Paint Creek.........--.. 400 || Claysburg, Juniata River, Beaver- 
Cleves, Morgan’s pond. ............- 200 dam Gianch De dateldeer duce Ae! OE 250 
Covington, Panther Creek..........- 400 || Curry, Keagy Pond................. 375 
Crestline, Sandusky River. ......... 450 || Denver, Swamp Creck............. 200 
Creston, Evergreen Pond............ 150 || Wagles Mere, Eagles Mere Lake....... 600 
Lima, McCullough Lake. ........... 150 Falls, Lake Winola................. 600 
Loveland, Scheniel's pand. se teeeeee “es Gap, Pequea Creek ................. 600 
PEDPINE PONG). q_ dies ssclsceieey ‘ . 
Millersburg, Rottman Park Lake... 200 Lancaster, City Mill Pond........... 600 
Newark, Buckeye Lake 600 Isaiah Weavers Pond.............. 600 
Licking River....----. 020200 00 || Mattin’s pond.......2.2.2.-202+2+- 600 
New Bavaria, Kammerer’s pond.... 150 gt eae Sa ey teeta TS rae 
ee on aare Demming Quarry 150 ta ce i pes Seah ne VEN Re 5) emo MOTE, she 
North Randall, Warner’spond...... ONISCIUG 1 OD wn 222 2 oe na i nc ee 0 
Rik Harken Pireagediiere 150 || Landenburg, White Clay Creek... 400 
Plymouth, Quarry Fake caval type 300 Langhorne, Neshaminy Crepe tcc 400 
St. Marys, Lake St. Marys.......... 600 Lititz, Hubers Pond................ 70 
Strongsville, Deer Lick Pond....... 150 Newtown, Neshaminy Creek. ....... 400 
Wickliffe, Neale’s riya ane REE 150 Philadelphia, League Island Pond. - 500 
Oklahoma: Phoenixville, French Creek......... 600 
Ada, Lewis’s pond.................. 200 Schuylkill River..........00..0... 600 
Ardmore, Boucher’s pond........... 100 Pocono Summit, Tunkhannock 
OSCAON” SC tated aie ites aE aS 800 Creek...........--.---2------- 202+ 200 
Ones Hatchery Ponds.......- 90 Reading, Beaver Creek.............. 231 
Blocker, Delorvin’s pond........-..- 100 Bocatty Creek 0. 1... baat ea 210 
Bristow, Edgewood Pond... 200 Rushland, Neshaminy Creek........ 400 
Morgan’spond........- 200 Safe Harbor, Hess Run.............. 276 
Byars, Lake Catron.... 200 Savan, Mud Lick Run.............. 250 
own Lake.......... 100 Scranton, Moosic Lake.............. 600 
Carney, Roberts’s pond 200 West Willow, Pequea Creek......... 200 
Chickasha, Club Lake.. 200 Wilkes-Barre, Thorn Lake.......... 400 
Coleman, Wood Lake... 100 || South Carolina: 
Cordell, Bonham’s pond sa 200 || Aiken, Redcliffe Pond.............. 600 
Custer City, Schneider’s pond 200 Baldoc;/Doe Pond 2, :.2.. Nie eee 1, 400 
Earlboro, Spinks’s pond. . ... E 200 Bethune, Mangum’s pond.. be 200 
Edmond, Keefer’s pond.... L 200 Munn’s pond... .5..28 eee 400 
Erick, Everett’s pond.... i 200 Blythewood, Wilson’s pond. . 600 
Featherston, Prairie Lake.. ‘ 200 Central, Arnold’s pond....... 200 
Forgan, Lawson’s pond.... s 100 Clio, Everett Mill Pond...... 200 
Konawha, Cook’s pond. . sex 200 Columbia, Brown’s pond... 600 
Flag Lake... les See ‘x 200 Cobb’s pond... .c.fe2.0. 800 
Townsend’s pond. . bah 200 Dent/s' pond. ./c..ce-5- 800 
Maramec, Pattison Pon z 200 Padgett Pond.. 800 
Milburn, Rhea’s pond... 3 200 Reedy’s aoe Ht ei 600 
Minco, Sherer Spring Lake. 5 200 Snow Hill Pond........ 200 
Mounds, Barton’s lake. ...- 200 Conway, Cypress Pond.......-. 400 
Muskogee, City Park Lake 100 Creston, Holman’s pond........ git 400 
Noble, Lake Dunaway.... 200 Darlington, Broadmoor Pond....... 400 
owata, otson’s pond........... 200 TUR CCMD MARC onisn ania nisleete stir alaian'ee 
Nowata, Tillotson’s pond Cc t Lak 400 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


SUNFISH—Continued. 


Disposition. 


South Carolina—Continued. 
Dalzell, Haynsworth Pond.........- 
Denmark, Lake Lorraine..........-- 
Easley, Adkin’s pond...:..........- 
Alice, Mills Ponds. o15 2: teoeo 251 
Glenwood Lakes..............---- 
Hendrix’s;pond :-- 2.5.4.5) see 
Edgefield, May’s pond.............- 
Gafiney, Hamrick’s pond see ee 
Wood’s pond.......--.---.----+--- 
Gaston, Giugnard’s pond...........- 
Greelyville, Lesesue’s pond........-- 
Greenville, Harris’s pond............ 
Munts;Pond)...05 20.0252 0cs eee 
Kellys PONG ase ncwe< eons eset 
Mil Pond cei ccrasascasceun. Soeeee 
Reedy River: -2-2- 4 boo eae 
Greenwood, Panola Pond.........-. 
Hampton, Rentz’s pond2d 2 Sees 
Hodges, Gantt’s pond..............- 
Johnston, Edisto Pond.............. 
Nancy fake.......'ord.e soeeeicd 
SYONCE’S PON = .\.c. sete eae eee 


Leesville, Clearwater Pond....-.-.... 
Summerland Farm Pond......... 
Lexington, Roof’s pond............-. 
Liberty, Gantt’s pond.............-. 
Lykesland, Rawlinson’s pond....... 
cBee, Cedar Creek Pond........-.-- 
Hannah Pond. ee. ~ 255258 - ac} 
Middleton’s pond .-:......-..<225 
Marion, Little Pee Dee River. -...... 
Minturn, McQueen’s pond. ........-. 
Mount Cro; han, Wilson’s pond...... 
Neeses, Bolin’s pond ...............- 
MOG167S PON 2a). sa Sejon cd eee ee 
Newberry, Johnston’s pond......... 
Smiths Pond Coca -eenauen se 
North, Salem Pond ....-..-.-.. 9... 
Orangeburg, Caw Caw Creek....- cer 
Caw Caw Ponil../.....00-0 02a 


Salley’s pondi.2e. lee ne ee 
Pelion, Lucas’s pond..........-.-.-- 
Pomaria, Bedenbaugh’s pond -. 
Richburg, Fishing Creek... ...- 
Richland, Verner’s pond ....... ad 
St. Matthews, Millwood Pond....... 
Salley, Haltiowanger’s pond. . 
Seneca, Langston’s pond..... 

Maple Pond) 2.552225 02525 62 
Simpsonville, Garrett’s pond... 

Richardson’s pond ........... . 
Society Hill, Evans Mill Pond..-.... 
Spartanburg, Chapman’s pond...... 

iPoole?S|pond 4:2 -2225-222eneeseeeed 


Summerville, Schultz Lake........- 
Taylors, Bridwell’s pond et Aas 
Trenton, Crouch’s pond............- 

Miller’sipond_-. 222.00 ee! 2 ose 
White Oak, Adger Pond............ 
Winnsboro, Moore’s pond........... 

(Williford ‘Lakes..:... sso too) 

South Dakota: 

Belvidere, Belvidere Lake........... 
Canton, Sioux River ...........s--:- 
Clear Lake, Clear Lake..........., ait 
Lake Andes, Lake Andes. ........-.- 
Lemmon, Haltzel’s pondisess.7. te 
Madison, Lake Madison...........-- 
Pukwana, Red Lake................ 
Timber Lake, Simonson’s pond... .. 


Number. 


Tennessee: 


Disposition. 


Bolivar, Hazlegrove’s pond.......... 
Brace, Buffalo Pond................ 
Brownsville, Cobb’s pond.......-... 
Collinswood, Cole’s pond............ 


Harriman 


, Browder’s pond.......... 


Heiskell, Gadson’s pond............. 


Jacksboro, 
McMinnville, Mountain Creek 


Queener’s pond .......... 


Maryville, Tucker Pond............. 


Memphis, 
Mont Eag 


Arnold’s lakers ae Bay 
le, Gregory’s pond......... 


Quebeck Chaneller’s pond Peeks 
White, Walnut Grove Pond......... 


Texas: 


Abernathy, Henderson Pond........ 
Athens, Deupree’s pond...........--. 
Atlanta, Baucum’s pond...........- 
Cameronis ponds s--- cme cen ee eee 
Chamblee’s pond.....2052...22... 
Henry’s pond \2sa2 sae Seen 
one Pond seas ee a ee 


White’s 


PONG 5 5a eee ee 


Baird, Highland Lake............... 
Tatum’s pond ss 226i et Pees 
Terreil’s Pondy.o.-- ot eee 

Belton, Leon River2.2ei 7.2) 1oes ee 

Boerne, Menger Creek Pond.......-.- 

Bonham, Johns Estell Repose Lake. . 


Stager’s 


PONG... 6. ce = RE ES 


Brady, Bengstrom’s pond.........-. 
Henderson’s pondz22-% 222) eee 


Wooten 


"spond ..2.252 5522590 MES 


Brownwood, Arczie’s pond.........- 
Burleson, Overton’s pond.........-. 
Burton, Fusch’s pond sie 5 Jeera 


Caldwell 


Haddox’s pond?) 222222 % 


Chapel Hill, Caney-Creek. 1 2 2222223. 


Christine 


‘Barber’s:pond ..-200"t A 


Barker’s ponds. 2s. 5 ess 
Clarksville, Sherry Pond..........-- 


Coleman 


Crockett’s pond.<:=:=.EEes 


Cooper, Lake Geneva............-.. 
Crockett, Berry’s lake. .........-.--- 


Smith’s 


lake sescessstcessssce tase 


Crosbyton, Miller’s pond..........-- 
Dallas, Country Club Lake.......--- 
Edgewood, Jones’s pond..........--- 
Elgin, Johnson’s pond.........-.---- 
Elkhart, Howell Lake.............-. 
Enloe, Petitfil’s pond-...........--- 
Fredericksburg, Kneese’s pond... .-- 


Giddings, 
Fischer’ 


Berger’s pond.........-.--- 
Sipond:--:2..2ets 2k 


Gilmer, Blue Lake......--......--.-- 
Carey ake s02522520-- soes- ees 
Mattox Pond..222.2.. 2220) 5.5028 


Phillips 
Silver L 


Makesscr2s20 ise 
AKOSscashcacessoissstecees 


iWarren’s pond....+-24:5::.-i828.- 
Graford, Humphre-Halsel Pond..-..-- 


Grand Sal 


ine, Clarke’s pond......--- 


Crawford's lake...20:2222232.22-12.. 


German 
Harper 


Grapeland, Gaines’s pond... 
Harrisburg, Plum Creek..... 
Henderson, Bennett’s pond... - 
Strong’s pond....-.---.----- 
Hubbard, Waterworks Lake.. 
Jacksboro, Gaskin’s pond....-. 
Graves’s pond.....:------- 
Jacksonville, Goodson’s lake. 
Hogan’s lake..........---- 


Park Lake sccdacashaesmen ce eee 
Kilgore, Nolen’s pond.........-.---- 


Littlefield 


, McCelvey-Ely Pond...-.- 


Longview, Clear Lake.........-..--- 


T. & P. Lak 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
SUNFISH—Continued. 


ri 


Disposition. 


‘Texas—Continued. 

Lubbock, Fair Acres Pond........-- 
Movies ONG tenn een ene caeee cs 
OttS Ss PONG seek Soeee oe Fes Se eee 
iParberS PONGss.20. 22 oes ee ee 
Serarvcivs pond = 22822. oe o2 lake 

Lyons, Ruback’s pond............-- 

Manor, Eppright’s pond.........--.- 


Marfa, San Jacinto Pond........--.- 
NVED b HONG: 209725 Bake as 
Marshall, Martin’s lake...........-.- 
Woodland Lake...............---- 


Midland, Cloverdale Pond........-..- 
Mineola, Beaupre’s pond........-..-- 


Conpger’s pond Gt evs Rte 
Huff KGL Shee os a oneri a Sos de 
Mineral Wells, Turkey Creek... .-.-- 
Monahans, Bullock Pond.....-..--- 
Jones Pend oS. cucct creases sk 
ManehOndleo set: sees ese eee ote 
Wioods Pond... co. IONE 
Mount Calm, Davis’s pond...-.-...--- 
Muleshoe, Bledsoe’s pond..-.....---- 
Novice, Clear Pond...........-.-.--- 
Paige, Koslan’s pond............-.-- 
Palestine, Broughton’s lake. . 
Grystali Lake: .....2393% 
Sand Make. 3cf22.../.s822 5.8 Sy 
Spring: Park Lake... ...2:J.-s0.2... 
Pearsall, Elm Pen Pond........-..-- 
imndtan HillsPond=: 2.2 222224242255 


Plainview, Saigheig’s pond........-- 
Ravenna, Cunningham’s pond....--. 
Grovan’s| PONG o.< 2. c<Seancc sees 
Rockdale, Blue Pond.............-- 
Praesel’s:pond <0 Hoe ee 
Rugby, Griffin Lake..........-...-- 
Spofford, Jone’s pond.......-..---- 
Mahoka,Wiood!s:pord).2....-222.22 
Taylor, Burkmann’s pond.......--- 
Inland bakes. 5.ctens es. 
Femple: Lily, Pond... 22.02.25 J920 lee 
Terrell, Bond’s pond............-.-- 
Tyler, vhinguapin Makes. Ssvsonseee 
Hitts Mill 
Welfare, Joshua Creek.............-- 
Winchell, Duncan’s pond........--- 
Virginia: 
Beaver Dam, Sunny Pond........-- 
Benhams, Sproles’s pond........---- 
Charlottesville, Lyons Pond......-.-- 
Colburn, Silver Lake.............:-- 
Drakes Branch, Dalton’s pond...... 
East Lexington, North River...-..-.. 


Number. 


Disposition. 


Virginia—Continued. 
Evergreen, Glover’s pond...-.-.. Bree 
Ferrum, Brogan’s pond......-....-- 
Fort Mitchell, Watson’s pond.....-- 
Lawyers, Flat Creek ...........---.- 
Lynchburg, McGehee’s pond......-- 
McKinney, Long Pond.......-....-- 
Pamplin, Driskill’s pond...........- 
Richmond, City Lakes.......-...-.- 
akesiiewwakee s-o20secc osc co ee 
Spout Springs, Robertson’s pond.... 
Suffolk, Brewer’s pond....-...---..-- 
AKO Geuleee. sae eo. coo ye cen cane 
Sycamore, Owen-Hunt Pond....-...-. 
Plams: Goose Creek = 3. o2524-5--.-- 
Himtlagd Gr onde: oss. 
Ice Pond 
Waverly, Clark Mill Pond.........-. 
West Virginia: 
Coleman, Thompson’s pond.....-..- 
White Sulphur Springs, Howard 
Crepke sol Soe h 4 Oe keene cman 
Wisconsin: 
Alma, Waumandee Mill Pond....... 
Beaver Dam, Beaverdam Lake....-. 
Blair, Trempealeau Pond .......-.-.-- 
Deer Park, South Fish Lake......-- 
Eland, Lake Go-To-It.............-- 
Fountain City, Mississippi River-. - - 
Frederic, Diamond Lake.......-.-.-.-- 
Genoa, Mississippi River.....-...--- 
La Crosse, Bank Slough Creek... ... 
Browus Marsh Lake.............- 
Coleman Slough Creek..........-- 
Crooked Slough Creek. ......-.---- 
iNrench Lakes: 2329s es ee 


BRO sae: Saeaee 


La Farge, Kickapoo River..-......-- 
La Farge Mill Pond.............-- 
Rockton Mill Pond............... 

Lynxville, Mississippi River...-...-.. 

Prairie du Sac, Berges Lake. ......-. 
(arian lat so 3sencsaadeeds pecs 
Modi Creeks ts. Chee rs Ores ke 
Swanson Lakes: 62. 22c22. 2222200. 

Stanley, Eau Claire River, North Fork 

Trempealeau, Mississippi River. ---- 
West Prairie Mill Pond 

Viroqua, Mapledale Pond.......---- 

Wyocena, Tiger Mill Pond........-. 

Canal Zone: Ancon, Panama Canal...-- 


Motal desea e eee eee ee 


Arkansas: Black Rock, Black River... 
Illinois: 
Carlinville, Macoupin Creek......... 
Dallas City, Lake Cooper............ 
Kankakee, Kankakee River......... 
Meredosia, Meredosia Bay.........-.- 
Napierville, Du Page River, West 
PANCH oo a0. 2x caters fe one 
Spring Grove, State fish commission. 
Wilmington, Kankakee Kiver......- 
Indiana: 
Culver, Lake Maxinkuckee........-- 
Edinburg, Sugar Creek............-- 
Indianapolis, State fish commis- 
SQM osha ese soca s onsen eee 


PIKE PERCH. 


83 
+200, 000 

11 

$250, 000 
+50, 000 
+250, 000 
*15, 000,000 
+250, 000 


+300, 000 
+300, 000 


*17, 000, 000 


Indiana—Continued. 
Logansport, Fletcher Lake....-..... 
Pleasant Lake, Pleasant Lake... .... 
Warsaw, Tippecanoe Lake........-. 
Iowa: 
Fairport, Mississippi River.........- 


Number. 


a 
_ 
~I 


282 


2, 670, 513 


+200, 000 
+200, 000 
+500, 000 


606 


Spirit Lake, State fish commission. .} *40, 000,000 


Kentucky: 
Altro, Kentucky River, North Fork 
Athol, Kentucky River, Middle Fork 
Bowling Green, Barren River....... 
Chavies, Kentucky River, North 
ork See hiateone = saesaee eee Sys ck 
Cornettsville, 
North Fork. 2 ees $l Seagesi i se 


a Rescued from overflowed lands and returned to original waters. 


b Lost in transit, 8,400 fingerlings. 


+100, 000 
+200; 000 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


PIKE PERCH—Continued. 


Disposition. 


Kentucky—Continued. _. 
Glomawr, Kentucky River, North 
UP RORK sae Be Sone ie eie cite eilentalrec 
Haddix, Kentucky River, North 
AR OT RLS SER eet wee tan ceeast pare 
Hazzard, Kentucky River, North 
Fork 


dle Fork 
Livingston, Rockeastle River. ---.-- 
Louisville, Ohio River.........-..-- 
Mount Vernon, Renfroy Creek... -.-. 
O. & K. Junction, Kentucky River, 

North Fork: <= 235 a. <n sss dene ote 
Peoples, Rockeastle River......-.-- 
Viper, Kentucky River, North Fork. 
Ward, Big Sandy Ri 
Whick, Kentucky River, 

Hork.2¢ Lees aes asacleaeeeae 


Maine: Orono, Pushaw Lake...-..-..-- 
Michigan: 
Alpena, Long Lake. 5.< <- c2 een 5% 
Thander Bay RIVELssese-= 45-22-22 
Bay City, Saginaw Bay.....-..----- 
Belle Isle Park, Detroit River...-...- 
Bergland, Lake Gogebic.....-....-- 
Channing, Sawyer Lake.........-.-- 
Cheboygan, Lake Huron.........---. 
Clare, Stephenson MakO eve ast 
Crystal Falls, Dollar Lake. ..-....-.- 
Mortaneuakes sce=--cceee noses Se 
Michigamme River, Lower.....-.-- 
(Dain GRAV Oboe sanist oles pee etaie ate 
Detroit, State fish commission. - -- -- 
Escanaba, Lake Florence........--.- 
Guinn, J ohnson Lake........-.----- 
Shag Lake sso 0... nedsésaee och 
Highland, Dunman Lake.......-...- 
Whalen Dake.: =. - .... «d:jsa2b 5st 
Tron Mountain, Browning Lake...-. 
Iron River, Lake No. 9..........---- 
ake NG Oe. 62 secs. cena eee 
Michigamme River, Middle Fork... 
Stanley, Wake: <5. 22 sicnsincis saiabose 
Sunset Lake........- 
Twenty Eight Lake.. 
Little Lake, Godin Lak 
Mandan, Lake Baily 
Mandoraiakes oc. spat sesamiae 
Schlautters Lake..........----- pes 
Marquette, Pellisur Lake......-..-- 
Strawberry Lake...........-.----- 
Michigamme, Perch Lake..-.-..-..-- 
Phoenix, Gratiot Lake.......------- 
Pickford, Monoskong Bay....-.-...--- 
St. Marys Junction, Franklin 
PONG eee eee oot ean sianineiseleisiseits 
South Range, Otter Lake..........- 
Twin Lakes, Johnson Lake. .---..-..-.- 
Wellington, Kallander Pond.......- 
Witbeck, Bullhead Lake.........-.- 
Wooster, Crystal Lake...........-..- 
Minnesota: 
Atwater, Summit Lake...........--. 
Barnum?) BigiWakewssk: 22 2 Ssl 2 38 
Central Lakes, August Lake........ 
Homer, Mississippi River..-......-- 
Lake City, Lake Pepin......0......- 
Switch 406, Pike Lake........... eae 
Waseca, Clear Lake....2...2222./5.2. 
Missouri: 
Newburg, Lower Piney Creek....... 
Wappapello St. Francis River...... 


Number. 


+200, 000 
+100, 000 
+100, 000 
+100, 000 


+300, 000 
+500, 000 
+2,000, 000 
+400, 000 


+300, 000 
+400, 000 
+100, 000 
+400, 000 


+200, 000 
+200, 000 


+100, 000 
+500, 000 


+750, 000 
+400, 000 


+37, 500 
+500, 000 
+400, 000 

437,500 

+37, 500 

437,500 

+75, 000 

+75, 000 


Disposition. 


Nebraska: Gretna, State fish commis- 


Cape Vincent, St. Lawrence River. - 
tate fish commission........-.... 
Evans Mills, Indian River.........- 
Hamilton, Leland Pond..........--. 
Madison Lak 


Oow asin owls eeta-e aki 


Devils Lake, Devils Lake. ....-..... 
St. John, State fish commission. .. - - 
Ohio: 
Antwerp 
Catawba Island, Lake Erie 


Pennsylvania: 
Bryn Mawr, Earle Lake.........---- 
Clarks Summit, Chinchilla Pond..... 
Mord ‘Lake i.e) i vaarscv ores oes 


Mill’Ponds 222426 donee ae 
Erie, State fish commission........- 
Franklin, Allegheny River........-- 

French Creek... 2. 22nd. Sek 

Sugar Creek. 2323 55-~2 Viena bese 
Hosensack, Hosensack Creek.......- 
Johnstown, Dubstalts Dam-..-.....-.. 

Minekston)Pond = 2-+/:4.. Peet Re 

Quemahoning Pond............--- 

Stony Creeks oa. acct eee 
Lancaster, Enos Weaver Pond.....- 

Hinkletown Pond 

irs Ponds. 2524-2 -see a eee 

Hoover Pond os. .stacee seers 

Zooks Pond: 35.5. See ee 
Lebanon, Greenville Pond...-.--..--- 

Stoever Mill Pond..........-.------ 

Weidman Pond..........--------- 
Milford, Mud Pond............-.---- 
Pleasant Mount, State fish commis- 

BiG ae Berle A ese eee Seema 
Torresdale, State fish commission - - - 
Union City, State fish commission... 

Rhode Island: Providence, Wallum 
TAK Asan ee eet a ae HERE Vel es 
South Dakota: Watertown, State fish 
commission 22/5202). 22h see 
Tennessee: Sevierville, Little Pigeon 
HUIV Gna nokiss Seas cme cee aeeatae ee a= 
Vermont: 


inkum: Pond o.s22sesece ene eee 
ake Hortonia. 222225. Set 3. 225 
Brattleboro, Lake Raponda...-.---- 
Newbury, Harriman Pond 
North Ferrisburg, Cedar Lake...-.-.- 
Swanton, Missisquoi River.....-..-.-- 
Wells River, Halls Pond....-...---- 
West Virginia: 
_ Charleston, Kanawha River..--.---- 
Huntington, Ohio River..-..-.-----. 


a Rescued from overflowed lands and restored to original waters. 


Number. 


+9, 800, 000 


5 


aa +t REE EE See 
eessesseces: 


SSSSSSSSSSSE5 


pee 
SRBRS 
S282 
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Distribution of fish and eggs, fiscal year 1917—Continued. 


PIKE PERCH—Continued. 


Disposition. Number. Disposition. Number. 
Wisconsin: Wisconsin—Continued. 
Anse, cian ike, Jaen cenreeecee: «bac? 000 pore var Off Vake-2.55.5..-< $50, Ae 
Bangor, La Crosse River...-...--.-- R aninville Lakes Joos ewer eerie 50, 
Beaver Dam, Crystal Lake........-.- +200, 000 Downsville Lake. .............---- +50, 000 
“ Boyd, Eau Claire River. .......--..-- TO 000 PUES MaKe ogee es eee ceresee 4 750, 000 
pies ork seonpeomesnareceeacs6e te on Menley Benleake ReeeeeE sce iby a 
ike JE eoneSEROeE Se eee AOS gee 150, ew Haven Lake.-........-:.---- 50, 
Sen alee 3 tt Rites River.:--2--- er ont nats CIV GES ee eee ois td 
turia, Popular Lake.-........-.-- ; hays [Al 0 ARUP enn ney Moy Sera ee ¥ 
Chippewa Falls, Long Lake. -.-.-.---- +400, 000 Yellow Banks Lake.........-.---- 50, 000 
elloweRAVele css nessa. cn ems e eee +300, 000 Mercer, Sugar Camp Lake.......---- +75, 000 
Crandon, Big Sand Lake....-.....--- 37, 500 Nashville, Rice Lake..........------ +75, 000 
Wleariibaiker lr fies re ac eee 37, 500 New Richmond, Cedar Lake...-.--- $200, 000 
Motonga Take: 2 i. SoA oe some 22, 500 Pelican, Pelican Lake.........------ +75, 000 
Band ako. uit 5. te eee ce 37, 500 Pembine, Headquarters Lake....--- +75, 000 
Stone Lake..... oe eae ere 37, 500 Readstown, Kickapoo River.....--- +250, 000 
Devils Lake, Devils Lake.......---- 200, 000 Kickapoo River, East Branch... -- +150, 000 
einer He ed Pond......----- ee st Peeters Dasstne River.....----- ren oo 
oolen Mill Creek..........------ 5 lISSelll Croke: ts! sca eee ses Saget : 
Fountain City, Mississippi River... - 4790 || Rice Lake, Ginder Lake........----- +50, 000 
Aenea aie ce Geis [mapas ceo 38 
, Bond Lake........ Seek + : ICO CAKE. oes se eee stecs sees I 
ohaly wi lS Fourteen Mile Creek. sn 000 Upper Deety Lake... ..2i.0..2:=<- i 000 
ISCONMSIU) BIVEE oa -- ao == <iatic + Wpper Rice, Lake. --. 50. 32 =c-2obe 50, 000 
Hawthorne, Lyman Lake.........-- +100,000 || Sheboygan Falls, Gerber Lake....... 150,000 
Hayward, Elmer Lake.........----- 75, 000 prairie Wake o- 7 eeoeaeeeceere ite 150, 000 
arvana Gogo cs ccs wamaloas opi 75, 000 Stanley, Jump River............---- +250, 000 
OMyake cote: eho toes eccc eae 75, 000 Stone Lake, Bass Lake........------ +50, 000 
BRE ce cccetr et af Wamme eereee Te 
CUMUA ee ee Seo eee Sgeseae cars. 7 “ye DE Oe ope a ee BR oy b, 
Independence, Bugle Lake.........- 4175, 000 Superior, Amnicon Lake......-.---- +100, 000 
Tron River, Upper Eau Claire Lake. - +100, 000 Tomahawk, Big Rice Lake......---- +50, 000 
Kilbourn, Wisconsin River......-..-- +200, a Bip Rice Riverss) sec. eae lees +100, 000 
(i eee NDE i hada ictal a0. 
Rheeig mee hear Sate e ot , stalleke, 2s. eds) teeseeeee ; 
Black Snake Creek............---- 50, 000 tes TOA: ie [Red gen pete ep ele +50, 000 
Broken Gun Creek..........------ - +50, 000 Take Claratt enh eaee tees eee eee +50, 000 
Browns Marsh Bay...........---- 50, 000 Little Rice River.............----- +100, 000 
Chamberlain Creek............---- 50, 000 Tong Waker v2. scm ae ER +100, 000 
Clark Wakew.- 2-52.22. .steeke-oee 50, 000 Afansonulake:: see hS. Pseeaeeee +100, 000 
Wark Creek .ne ck a0 eeett eioeete 50, 000 Muscallonge Lake............----- 12) 000 
Dodge Chute Creek...........---.-- 50, 000 Mystic Lake... .. 22a: seuteaik 50, 000 
Baer on ee ie Se cea Hs we 
eee oee aise So asaese oe , anawan Wakes... .<c2.5+20cenes 
Hammond Chute Greek ...22...... 50, 000 SeeaEAAG en ie +100’ 000 
dollivettie Bay... acco} nuste == 50, 000 Bonnie Cer each anond menses O84 +150, 000 
Mississippi River..........-.------ a3, 500 Spirit Tale 332 0b echo eRe +100, 000 
ge AKG nee oo s2 522. embers 50, 000 Svar tatid suhy/a) Gee a ee eS See SSS Sc +100, 000 
Running Creek............2..--+-+ 50, 000 Tomahawk River..........------- +300, 000 
Spring Creek! so .0- | beech robes 50, 000 Wisconsin River.......--.--.----- +100, 000 
Roel Croeles ooo Ak iat. gcse se +50, 000 Waupaca, Clear Lake...........---- +175, 000 
Witgwant Creekin oe os2222---268 +50, 000 Stratton Wakoree, eseseoseeeaceee +150, 000 
Lakeside, Pewaukee Lake......--.-- +250, 000 ‘Winter, Barber Creek...........---: +50, 000 
ee oe Ee eee eae Wo 
NODuaAke > «js ws atid Mesa arker Lake. 2.t4seh se sek iy } 
Lynxville, Mississippi River. ....-.-- a5, 000 Black DaniWake--s50. se). saeeueye +50. 000 
Ree ea HBO | Nth Hae Bowe Grove 0a "775; 000 
SEC IN GE ACE CHaRa ser sausbese 2ce yy bow, Creeko oo. akan tee 
Menomonie, Asylum Bend Lake... 150, 000 Island Dake. labs Astecisuiia. +75, 000 
a Aces Hamceck women! f ———_— 
eam AKGs je sot cen as Sate de Hae 50, 000 *212, 900, 000 
ee Taka.. ween e esa tlee se cee einlnne ato id ROGAN ODS a ores =< ae eee 7174, wry a 
IPpewsa K1VeCLr....hiske ce eited coche E 7974 
COlSRSAR OS. oe hse lees seceste +50, 000 | 
YELLOW PERCH. 
Colorado: Tilinois—Continued. 
Waray, McGee's ponds. 222.522.2401 300 Galena, eee River. a 3,700 
e pneny Dake. -/5s5 eee 22hbet 300 Galesburg, moe reek a 
onnecticut: Millington, Fox River. 
Hartford, Buckland’s pond........-. $150, 000 |} Nora, meee River........ 50 
Waterbury, Pritchard Pond......... 3 Red Bud, Parrott Pond. 75 
Hlinois: Warren, Apple River. ......... eee 200 
Dallas City, Lake Cooper............ 47 || Indiana: Columbus, White River, 
Farmer City, Salt Creek............. 30 BastiBranch,. 2749. wey) Ais 52 ; 60 


a Rescued from overflowed lands and restored to original waters. 


b Loss in transit, 415,000 fry. 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
YELLOW PERCH—Continued. 


Disposition. Number. 
Towa: 

Bellevue, Mississippi River.........- a 825 

Fairfield, Fairfield Pond...........-. 300 

Fairport, Mississippi River........-- a 305 

Lime Springs, Upper Iowa River.... 450 

Manchester, Maquoketa River.....-- 500 

North McGregor, Mississippi River-- @ 10,500 

Kansas: Fort Scott, Bridal Veil Lake... 720, 000 
Kentucky: 

Louisville, Lansdowne Lake......-- 30 

Maceo, Kingfisher Lake-........--.. 120 

Mount Sterling, Lewis Pond.....-.-- 30 
Marshall’sipond' =. <2icecttte. 202: 30 
Thompson’s pond.........-------- 30 
Tipton’s ponds pss s-cteeee sotitec ae 30 

Maryland: ; 

Accokeek Creek, Potomac River... .| $21,050,000 

Broad Creek, Potomac River... .-..-- 5, 220, 000 

Pamunkey Creek, Potomac River. .. 4, 850, 000 

Piscataway Creek, Potomac River. -| 726, 180, 000 

Seneca, Potomac River...........--- a 1,385 

Swan Creek, Potomac River.......- +4, 350, 000 

Massachusetts: 

Lee, Greenwater Pond.-.....-.....-- 300, 000 
aurel alkenes.) eeicc = etion She 300, 000 
Lower Goose Pond........--.-.---- 300, 000 
Shaw Pond 22s eecsaetls crue SSR +750, 000 
Stockbridge:Pond:.:.....622s-2-0.-% +300, 000 

Lowell, Keysee ond... see.b wees <2 Oy 000 
Mone Pond Rest s eke san acetone 300, 000 
Mid! Ponstel tnericncd seen en cents +300, 000 
Round Pond a-c.. Vee ee eS +300, 000 

Pittsfield, Richmond Pond........-.- +450, 000 

Michigan: Rose Center, Long Lake... . 
Minnesota: 
Fairmont, Sisseton Lake.-........-- 400 
Homer, Mississippi River.........-- { i se Pen 
? 

Lake City, Lake Pepin............-- a 4,970 

Richmond, Mississippi River.....---- a7,350 

Winona, Mississippi River. - - - - SRE a2, 450 

Mississippi: 

Aberdeen, Big Clear Creek......-..-- 25 
Bream Lake.....-.. eee. f~ 25 
Cipsy Creekucd. dos eca cnn = te Oe ae 25 
DSHS PONG ceoces se ~ scee anos ceeeee 25 
JONES ISIAKOX wen eae Sec2. oats 25 
JONES'S PONE Sos. tec oot. cea ee 25 
RAT MAK Cie ciocsjc ceees se uccicns eee 25 
Smith Wake (A) sc ec s soseeee e 25 
Smith Lake (B)...-..-.-..- Berean 25 
West’ Creek. ce. cic eee ae 25 
Willow: bakes. 5. 025.2. 32 =aeeeee 25 

Moon, Moon Wake: «2... 9220. $i o- 100 

Missouri: 
Ferguson, Wabash Club Lake.....-- 20 
« _ +5, 000 

Joplin» Sloan! Dbakeshs i 2222 sae5 nee { erat 
SPNNe Riverses.ceceessen = see eee +15, 000 

Kansas City, Alton-Slater Pond...-- 273 

MISS sWASIO WAKO ves w-/-<i0c aaa choweaee +20, 000 

Merwin, Corbin’s pond...........--- 200 

Neosho, Haggard Pond.............-. +1, 000 
Morse Bark Pond. oo Sccesescmec 400 

Sedalia, Kahn’s pond.............-- 200 

New Hampshire: 

Concord, Contoocook River..-...... +600, 000 

Greenfield, Otter Lake........------ +450, 000 
Bunsetluake= loon ese eee ces 7450, 000 

Hanover, Cummings Pond.......... 300, 000 

Manchester, Long Pond............. 450, 000 
Mosquito! Pond... .. ee) apis ecto 7450, 000 

New Jersey: Princeton, Carnegie Lake. 180 
New York: 

Barryville, Little Lake.............. 600, 000 

Cape Vincent, St. Lawrence River..| 75,075, 000 

Carleton Island, St. Lawrence River. 50, 

Fishkill, Brinckerhoff Pond......... 1, 050, 000 

Grassy Bay, St. Lawrence River....| $15,775,000 

Jamesport, Fleury’s PONG ssc222- obs +150, 000 


Disposition. 


New York—Continued. 


waarkill Creek......... 
Poplar Tree Bay, St. Lawrence 
AVED cts Ses cae ee eee eet eee 
Port Henry, Ledge Lake...........-. 
Rhinecliffe, Crystal Lake..........-.. 
Ellerslie take:s12:.c4¢4ies cote, 


Sap baba Sta Cannon Creek....- 
Macon, Hardy Spring Pond.... 
Pee Dee, Blewett Falls Lake 
Rockingham, Pee Dee Pond.. 
Wilson, Hinnant’s pond...........-- 
North Dakota: Devils Lake, Devils 
Wake... <J4st232 bs PE Se 
Ohio: Russells Point, Indian Lake.... 
Oklahoma: 


Armstrong, Hatchery Ponds........ 


Glencoe, Murphy Lake.............- 
Mehan, Birdseye Lake.............- 
Williams?s ponds: 2024 ee ee 
Meridian, Brooks’s pond............ 
Norman, Day Lake.............---- 
Huls Lake...... receecoscisecaees 
Moody, Wake s2s:i! si ssesss2seeee: 
Shives Uakee i522: 8osc5eeeedre" 
State Hospital Lake..............- 
Steen Laker ees J eek SALT ie | 
Ralston, Thompson’s pond.......... 
Rock Island, Robinson Pond... 
Stillwater, Kernke’s pond: <2<224: 022 
Parks’s pond)(A) 222222220 oe 
Parks’s pond (B).....-.-..-------- 
Pennsylvania: 
Altoona, Juniata River.............. 
Curry, Keagy Ponds <22 225222220202 
Haleeka, Cresson Pond.............- 
Philadelphia, League Island Pond.. 
Quakertown, Lu Lu Park Pond..... 
Vermont: 


Poultney, Lake St. Catherine. ...... 
Rutland, Meadow Lake............. 
Otter Creek dias cr deletareld eee ato 
St. Johnsbury, Gilman’s Pond...... 
Salisbury, Otter Creek.............. 
Sharon, Moose Meadow Pond....... 
South Londonderry, Lowell Lake... 
Wesnon; Lilly Ponds 2522532 e noe 
Wells River, Hall’s pond.....-...... 
West Danville, Joes Pond... 222222 
Virginia: 
Dogue Creek, Potomac River......-. 
Little Hunting Creek, Potomac 
12 7\() gen Re repeal ge ath SS 
Pohick Creek, Potomac River....... 
Wisconsin: 
Brokaw, Wisconsin River........... 
Fountain City, Mississippi River. ... 
Galesville, Lake Marmuka.......... 


Genoa, Mississippi River............ : 


La Crosse, Mississippi River.......-. 
Lynxville, Mississippi River........ 
Trempealeau, Mississippi River. .-.. 


a Rescued from overflowed lands and restored to original waters. 


Number. 


pte 000 
600, 000 


+450, 000 
+600, 000 
+750, 000 


+26, 350, 000 


+15, 460, 000 
+26, 910, 000 


175, 421, 000 
{t 163, 839 


? 
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Distribution of fish and eggs, fiscal year 1917—Continued. 
WHITE PERCH. 
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Disposition. Number. 
North) Carolina: Edenton, Albemarle Sound) 202. - 24 sase sete -¢e2c- 20-22 ene sence nen cenee 732, 625, 000 
WHITE BASS. a 
Disposition. Number. Disposition Number. 
Iowa: Wisconsin: 
Bellevue, Mississippi River.......... 4, 500 Genoa, Mississippi River............ 300 
Fairport, Mississippi River.......... 498 La Crosse, Mississippi River......... 10, 000 
Motel eran. nonce meen ets 15, 298 
YELLOW BASS. a 
Disposition. Number. 
MIssouri-pMereuson, Wabash Club Wakes! ess... uel els Leek ee ee ae 15 
STRIPED BASS. 
Nerth Carolina.) Weldon} Roanoke Riven. see. 1s. Aone See Ge. oo bas ae ciciew ce ne dam sae 716, 137, 000 
MACKEREL. 
Disposition. Number. Disposition. Number. 
Massachusetts: Massachusetts—Continued. 
Falmouth, Buzzards Bay........... +789, 000 Manchester, Massachusetts Bay..... 7420, 000 
Gloucester, Atlantic Ocean...%...... $75, 000 ———____— 
Gosnold, Vineyard Sound........... +1, 057; 000 UJ UP ERAS ot a! af +2, 341, 000 
BUTTERFISH. 
Disposition. Number. 
Massachusetts: Gloucester, Atlantic Ocean 28.0.2 2.226 eo- See oso beet esas camer sece seen +920, 000 
COD 
Disposition. Number. Disposition. Number. 
Massachusetts: Massachusetts—Continued. 
Beverly, Massachusetts Bay... .. - +7, 870, 000 New Bedford, Buzzards Bay.....- +4, 421, 000 
Chilmark, Vineyard Sound....... 4,522,000 Rockport. Atlantic Ocean........- +17, 220, 000 
Falmouth, Buzzards Bay...-..-.- 711, 544, 000 Tisbury, Nantucket Sound....... +6, 683, 000 

Hel\Pond 43-jnss2 uae 2 ie Ss. 5, 502, 000 Mineyard Sound). >. e2-.5-- 50" +4, 297, 000 

Great Harbor. ge s.s--- 2 e255 -<- 714, 245, 000 Woods Hole, Great Harbor....... 2,648 

Nantucket Sound..............- 1, 233,000 || New York: New York City, Aqua- 

Vineyard Sound .....-.......... 17, 495, 000 WER =, os 5 ont aee te metataeeeee oe a *1, 000, 000 
Gloucester, Atlantic Ocean.-....... 25,390, 000 —____—_—_- 
Gosnold, Buzzards Bayesseaee 2, 458, 000 *1, 000, 000 

Great Harbor................... 1, 678, 000 Totals. szeateieere ste cd +236, 786, 000 

Vineyard Sound... 2.2.2.2... +96, 098, 000 ‘i 
Manchester, Massachusetts Bay...| 16,130, 000 


a Rescued from overflowed land and restored to original waters. 
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Distribution of fish and eggs, fiscal year 1917—Continued. - 


POLLOCK. 
Disposition. Number. Disposition. Number. 
Maine: Boothbay Harbor, Boothbay Massachusetts—Continued. 

LARD Ofcs Jain iesten see eek sete +3, 346, 000 Manchester, Massachusetts Bay...| 140,010,000 
Massachusetts: Marblehead, Massachusetts Bay...| +14, 620,000 
Beverly, Massachusetts Bay...... +189, 470, 000 Rockport, Atlantic Ocean......... $292, 150, 000 
Gloucester, Atlantic Ocean........ +712, 650, 000 Epswich: Baysecte ssa ess. set ene +79, 460, 000 
Tuswieh Baye cudodh sa. i 29; 230,000 MR 
Massachusetts Bay..........-..- 713, 160, 000 Totale.:2sccsees pesaeeeschices +1, 474, 096, 000 

HADDOCK. 


SS On or 


Massachusetts: Massachusetts—Continued. 
Beverly, Massachusetts Bay..-.... +800, 000 Rockport, Ipswich Bay........... 1, 000, 000 
Gloucester, Atlantic Ocean........ +4, 920, 000 
Totaliien: (2 Shs: sae eee +6, 720, 000 
FLOUNDER. 
a 
Maine: Massachusetts—Continued. 
Boothbay Harbor, Boothbay Gloucester, Ipswich Bay.......... 712, 280, 000 
Harhoreersessstes. cee Gosnold, Buzzards BA Jou eens 716, 794, 000 
Linekins Bay ..| 7662, 230, 000 Hadley Harbor.............. ----| $111, 148/000 
East Boothbay, Linekins Bay....| +77, 257,000 Hackeys Bayeos:. 22cc0'sne- sense $31, 130, 000 
Southport, Townsend Gut.....-... 783, 437, 000 Vineyard Sound................ +133, 920, 000 
Massachusetts: Manchester, Manchester Harbor...| +14, 180, 000 
Chilmark, Menemsha Pond....... +16, 576, 000 Massachusetts Bay.............. 714, 300, 000 
Falmouth, Deacons Pond Harbor.| +78, 126, 000 Provincetown, Provincetown Har- 
d OfST Stay 0'fa [Se ea a as 714, 093, 000 (000) Seto. > See en ee ae +16, 661, 000 
Great Harbor. 22 ss22sse5 Behe Bs 716, 907, 000 Wareham, Wareham River........ 733, 451, 000 
Nantucket’ Sound... -..22...2-5-.. 724, 246,000 || Rhode Island: Wickford, Wickford 
Wiagtioly wo ayng.5) cee. oc eeeee 7100, 237, 000 Harbort. scprecseccack ieee ne sree +85, 481, 000 
Gloucester, Annisquam River..... 421, 830, 000 
Atlantic @cean=s. 52-2 s..--c8-n5c 744, 210, 000 DGtaly soeSan ee fe Ses ses eel ae 71, 814, 696, 000 
Gloucester, Gloucester Harbor..| +62, 860, 000 
MISCELLANEOUS FISHES.a 
Arkansas: Black rock, Black River. 1,922 || Kentucky: Kuttawa, Cumberland 
Illinois: Dallas City, Lake Cooper... 308 || River........... @. see PLES 1,041 
Iowa: Fairport, Mississippi River... 3,557 || Minnesota: Lake City, Lake Pepin. 9,027 
Molalonses: secures ase eee ene 15, 945 
———————————— ee eee eee 
LOBSTER. 
Meee eee 
Maine: Maine—Continued. 
Bass Harbor, Bass Harbor.......- 71, 000, 000 North Haven, North Haven Har- 
Biddeford Pool, Biddeford Cove... 72, 800, 000 DOP Sete RRL A. ee tah AEE: 71, 500, 000 
Bois Rubert, Pigeon Hill Bay..... 1, 500, 000 Orrs Isle, Chandlers Bay.......... T7, 000, 000 
Boothbay Harbor, Boothbay Har- Perkins, Oquinquit Harbor....... +2, 800, 000 
| 00) easel es OS Nee Dae ee +500, 000 Phippsburg, Small Point Harbor.. +3, 000, 000 
LATIONS AV ae ee See ee +5, 000, 000 Port Clyde, Port Clyde Harbor.... +2, 000, 000 
Cape Porpoise, Cape Porpoise..... 73, 000, 000 Portland, Peaks Island Roads... 73, 000, 000 
Cape Split, Cape Split Harbor...-. +3, 500, 000 Portland Harbor: .2.2-.02).0 222 7500, 000 
Pleasant, Bayi. 232-02. -gaeteeases +1, 000, 000 Rockland, Rockland Harbor...... +6, 000, 000 
Cundy Harbor, Cundy Harbor.... 73, 500, 000 Rogue Bluff, Rogue Harbor....... 73, 000, 000 
Cushing, Georges River........... +2, 000, 000 South Hancock, Penobscot Bay... +4, 000, 000 
Pleasant Pomt Gut. secs. -2,. +500, 000 Skillmps Rivers: 2.628 s2.222tee +6, 000, 000 
Eastport, Broad Cove............. +3, 000, 000 Southport, Ebencook Harbor..... 79, 000, 000 
Edgecomb, The Eddy............ +5, 000, 000 Vinal Harbor, Crockett River..... 72, 000, 000 
Friendship, Friendship Harbor...- 71, 500.000 Westport, Clarks Cove...........- +5, 000, 000 
Gouldsborough, Prospect Harbor. 72, 000, 000 York Harbor, York River.......- 72, 800, 000 
Horse Isle, Horse Isle Harbor....- 73, 000, 000 || Massachusetts: 
Jonesport, Mooseapeak Reach..... 74, 000, 000 Gloucester, Massachusetts Bay... . 7105, 000 
Kennebunkport, Kennebunkport Manchester, Massachusetts Bay... 7155, 000 
G4] 00) lems et 5 GR ete py ag 78,000,000 || New Hampshire: Little Harbor, 
Kittery, Pepperell Cove.... 2, 800, 000 iittie: Harbor.) 52:08. jah eh see 72, 800, 000 
Machias, Starboard Creek. ... < 73,000,000 || Washington: Anacortes, Rosario 
Mare Point, Mare Point Bay...... 7500, 000 ERATION iia c/o'b ee ea seecie ts PORE 5, 400 
Mount Desert, Southwest Har- 
DORE Pacts ee Se oa OO ante ere +1, 000, 000 Total +110, 260, 000 
New Harbor, New Harbor.......- +500, 000 halts Se ae eee ae : 


a All enumerations listed in this statement represent miscellaneous fishes rescued from overflowed 


lands and restored to original waters. 
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In the latter part of 1915 a system was inaugurated by the super- 
intendent of car and messenger service for determining the costs of 


distributing the various species of fishes. 
the desired data, ‘‘cost slips” 


To furnish the office with 
were attached to mileage reports, 


which messengers were required to submit to the office upon com- 
pletion of each trip. The following table, based upon information 
contained in cost slips, shows the average cost per 1,000 of distribut- 
ing fry, fingerling, and adult fishes for the calendar year 1916, exclu- 


sive of messengers’ salaries: 


MetHop oF DistriBuTION, BY STATIONS, SpectES, NUMBER, AND SIZE or Fisu, 
AND Costs. 


DISTRIBUTION BY CAR MESSENGERS.« 


Number of Total aes Mil Mil 

i i umber o . ota cost per iles iles 

Name of station. Species. fish. Size. cost. thou- | paid. | free. 

sand. 

Bozeman, Mont. .| Trout........ BEOWO00|) Hy eccanete esse Seles « $187.80} $0.32 1 S06 |2 teatos 
TBO pa ee al aa do.. 132, 600] Fingerlings, 1-inch. 158.84] 1.197 5, 596 830 
1D OER is ek ee ee dole 37,100) Fingerlings, 2h-inch. - 174.15) 4.69 PAE eee 

Craig Brook, Me..|..... G0! 2a 65 PBB OOO MEY adios cnc taste erie s 41. 45 - 262 L008 |e c:asn8 
DO rst esses Salmon...... 30, 000]--.-- (oa ese aero 17. 50 - 583 AS) |< sesraisk 6 

Green Lake, Me..|...-.. dO: tes nea 135, 000]... -- OGic03- dace ee: 36. 00 . 266 G16). cats 
BO Serene ee hae do.. , 000 VInEeILEE®, 1-inch... 66.33} 1.052 415974 0] es ee 
Doe Tee. TrOUl tee eee G0; S00) ry. iets - Geri sere - 21. 40 351 AB) axzdnee 
10 Le ah 5 ceceesp ee | fg ae Ole 50, 000 Tit ponlings, 1-inch.. 16. 23 - 325 Sok cate ac 

Leadville, Colo... .|-.--. do.....-.-| 1,616,746) Fingerlings, 1-3 inch. 548. 25 - 339 2,634) 15,843 

Manchester, Iowa.|....- d0nz2 5-2 420,360} Fingerlings, 1-4 inch. 425.56} 1.01 1 240|\= aoe = orn 

Northville, Mich..|....- do.. OSI: Sod BTW tee cece 3 172.66, 2533] 1,271) 5,343 
DOS spies eee Pond fishes. 75,427| Fingerlings, 1-2 inch. 537.95} 7.18 10, 742 72 

Quincys alles... 4 ssa Peireteroa 82,844] Fingerlings,1-6inch.| 1,516.71) 18.308} 31,921)........ 

Spear sh, S. Dak. Trout. dea eee 32, 000 Fingerlings, 1-24inch) 69.23) 2.16 17 (te ae 

Upper Mississippi Pond fishes. - 139, 711 Fingerlings, 1-6inch.|} 1,457.48} 10.432 27; 475 442 

collecting sta- 
tion. 
iD eee ee eee doz DAOS2] ACUIGS 6 = sere eect 106. 56) 28.94 Lidl sole 

Wee Sulphur, | Trout.......-. 365, 700) Fingerlings, 1-4 inch. 408.41) 1.116 6; 904) - we2 si. 
2 Va. 

Wytheville, Va. -..|..... 0 Ce ea 242,134) Fingerlings, 1-3 inch. 249.96] 1.03 4,018 92 

DISTRIBUTION BY STATION MESSENGERS.c 

Baird, Cal........ Prout). 225--56 4° O00( Miryess Ch oote eens es $64. 10) $4. 578 15403)2 coca 
Do. Web cal se do. .22* 20,000} Fingerlings, 1-inch. 84.51) 4.22 2, 196 S <= = nie 

Baler, 1 Co ee Shady iaesess. 400, nye eS 5.70) .0142 68) Sep oe 

econ ene: Yellow perch.| 64,100,000].....do....-.......... 281.90) .00439) 5,413)/..--.... 

Bias ia Weshia| Crows. sens nes 45, 800 Pinger lies, 1-inch.. 91.25} 1.99 2; OLG| ees es 

Bozeman, Mont. 2|.26do.vi zt W95000| sce Vdo seins. Fert e 84.50) 1.069 ES 162|R eee 
1D.) Saar Pees do.... 263, 200 Tinecnlitas, 14-inch. . 160.10}  .608 3,134, 3,712 
Doin. Sey. Sh. < | see Goiise xs 29, 500 Fingerlings, 2-inch... 26.23; .889 1G Ga Senee, 
a Bae ee ee Goes wet 3, 400 Fingerlings, 24-inch. . 12.65] 3.72 MOU i Scere tere 

Sees eck cid Grayling....- UPS O00) MHiny ei ee See ee ADS GS] 5 LOR | steer sleeractcte 

Bullochvilie, Ga..| Pond fishes. . 209|-Adults2--2.22.4.. 131. 98/631. 48 Oya Dl eres ciao.s 
1D Yay Sei ree | Ve doe. 359, 684] Fingerlings,1-5inch.| 1,459.59) 4.057 32,311 4 

Cape Vincent, N. Y.| Whitefish - . TESCO 4000) srry MONIES F Ere ces 108. 22} .009 PLOT ts | Ae 
DO sN Se 2.2 Pike perch.. 10, 790, 000)... .. (c CoE Seas sei ed 128.18} .0118 Ze baleccace seis 
Dox sees oes Trouticssd Le 26, 000}... -- fo kop LUNAS A ards, eae 367.77 .397 8, 426 31 
(Doin ate 25 od]. Bae Goi se. 9, 000 i aranels Linch... 13.12) 1.46 BGO) Saat on 
Daya . 4! Salmon.....- TAUO) HEM Yiteyne ne ce eee BEA Pa GZ S/F titers deered eee 

Clackamas, Oreg..| Trout......-- 127, 000 Fingerlings, 24-inch. . 126.45] .995 2, 544 50 


a Detached messenger shipments from cars. 
b La Crosse, Bellevue, and North McGregor. 


Cost in addition to “‘ Distribution by car.”’ 


¢ Distribution by station messengers includes cost of making distribution direct from the station with- 


outacar. This distribution is usually to near- 


by points. 
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METHOD OF iyeeeueee BY Srations, Species, NUMBER, AND Size or Fisu, 
AND Costs——Continued. 


DISTRIBUTION BY STATION MESSENGERS—Continued. 


Number of Total ‘Sule 
é umber o . otal | cost per 
Name of station Species ah: Size pet Mine 
sand. 
Craig Brook, Me..| Trout.......- 107, 750| Fingerlings,1-5inch.| $217.73) $2.02 
Do sess TS 2h Salmon...... 11,600) Fingerlings, 2-3 inch. 117. 45) 10. 124 
DWE seesadssac Humpback 320; 000 EER Yee ie scenes eee 13.50} .0422 
salmon. 
HulB, Minn.. Whitefish....| 9,610,000). ---. (6) See Pe oerne 139.20} .014 
Seon oe Pike perch...| 23,100,000) Fry and eggs. .....-- 148.12} .0064 
Do sobeoocose = U bio) 5 een 10;:295 (O00 PEG Yio ne eee ener 593.60} .0576 
Dower ees cee alkane doe ee Sr 516, 580| Fingerlings, 1-2 inch. 318.43] .616 
Erwin,! Tenn : 22}! . - dO... ..2558 497, 360 Fingerlings, 1-4 inch. 832.11) 1.67 
DONS see eee Pond ee 24, 820| Fingerlings, 2-4 inch. 272. 06} 10.97 
Edenton, N.C.. iol oenee 156205000) CRY sere er er 103.60) _. 064 
ny So Par ae Pond fishes . 16, 900) - -- - - si pees decade 120.70) 7.142 
Oe oe tase tee doy Sat 25,200) Fingerlings, 1-3 inch. 249. 38} 9.896 
Gera Lake, Me..| Trout..-.-..- GRO) DbAVE oo aeoseoseenocde 6.10)  .0348 
DOM eee tere outs) | pe es ie 3, 000, 000}. -- - - GOW res aoc ese ses 92.54) .30801 
ID OSE Seasceco- Salmone? ee 44,000)... -- 60) = SH He eREeODe 21.30} .484 
Homer, Minn..... Pike perch...| 3,350,000}..... OS deeae Cease ee 71.18} .212 
WON) nase e Yellow perch. 200, 000)... .. Clearer ac 4.79) .023 
WO) cesecmen<t Pond fishes. - . 35, 245| Fingerlings, 2-6 inch. 460. 88) 15. 91 
La Crosse, Wis...-|.-.-- GOs eee 92,250) Fingerlings, 1-6inch. 609.93) 6. 61 
ue eee Si ah TWOutessseaee 113, 000 ees 2inch.. 33.58] ..297 
ee ES ee Pike perch... 127.15) =. 03363 
Leadville, Coloz22|Proutasnseee- 94.30) .111 
Louisville, Ky....| Pond fishes... 223. 49) 8. 49 
Manchester, Towa.| Pike perch... 88.49)  .0305 
Mammiois Spring, Pond fishes... 656. 22} 1.68 
owa 
ve eee cee eles doweesas- 45,155) Fingerlings, 1-2inch. 593. 33) 13. 13 
Fe beat eis do see 180| Atl sees Stee se 72. 55|403. 05 
Nashua, IN EL. (2 AMO ET et seers 283 800/AR Py ss Sseee ees sence 119. 86) .42 
Dose oss Pond fishes. - 2,400). .-.- WOee suas snes heeae 1.68} .70 
Do eee ft "Proutcseosece 10,000) Fingerlings, linch... 42.38] 4.238 
meee dostesen. o7| Ndualts!. 10.22.2000. 6. 67/247. 00 
Pond fishes... Sy Osby teers eee 27. 62) 8.34 
Ens dozttns 73, 378 eerie, 1-7inch. 530. 88] 7. 23 
etme dow aeee 330 Yearlings........... 22. 76) 68. 97 
FPLOWtaoe oe =p 156, 387| Fingerlings, 1-3 inch. 225.60) 1.44 
Whitefish 47500; 000|MEry = - Secs sens seces 36. 85) . 00818 
TE roubaesss one 4, 205, 000 Fry and eggs.......- 96.28]  .02289 
i Pike perch. <.| 12;-600, 000) Bry,...2= 35-5. -c-5-n~ 71.65) -.00568 
Pond fishes... 225; 000) 522%: ae eee Sere ay 214. 63) .953 
Grayling..... 25,000 ..... Oecd eee mms 6.00}  .24 
.| Pond fishes... 10,575, Fingerlings, 1-21nch. 79.75; 7.54 
Do Prout se tenes 79,500) Fingerlings, 1}inch.. 89. 87} 1.13 
Orangeburg, S. C.| Pond fishes... 107, 500) Fingerlings, 1 inch... 194.75} 1.81 
Quincy. tiseesee Pike perch.. F 34.10} .021 
St. Johnsbury,Vt.|...-.. doeee: 338.95)  .00646 
DOs sess see Pond fishes. fi 4.88} .61 
LDCS enryeie seoce domes: 5,475] Fingerlings, 1-3 inch. 133. 55} 24.392 
DOr steasumeee NEOUE see eee 1; 474, 300) Fry. c.centes cebae tise: 314.52} .213 
J Df Ses i oe | Pape do... 346, 511 PingerlineS, 1-23 336.89} .972 
San Marcos, Tex..| Pond fishes... 347, 002 Winponlie: 1-4 inch. 843. 75] 2.43 
Saratoga, Wyo....| Trout........ 185,000) Wine. eeeee reese s. 109.10} .59 
DOs. Ges sece tle eee do... 471, 000 Hinges, 1-14 294.16) .624 
inch 
Spearfish, S. Dak.|..... GO: tee ee. 525,000)... do. Wee le suits seis 190.87} .363 
upelo, Miss... Pond fishes... 166;.000) Hiny;-sesesee stees5 - = 125.99} .759 
10 (uty Dae GER OE ee Oltke ee 143, 000) Fingerlings, 1-6 inch 693. 88) 4.852 
Wiktts Be lores does ee: 70; 000) Bry s-ee2n--bec0---- 90. 29) 1. 298 
ai Slatatetclatorareis Troutistee - e+ 149, 700 he aaa 1-2 inch. 250.65) 1.674 
Wythe vis, Va...| Pond fishes... 29:00] Eby seeeeee tees eee. 31.11} 1.07 
pa ieee 5 ee ape do.fs Ske 42,641 Ringers 1-6 inch. 309. 82) 7. 265 
De age Xe eget, Ee Salmon...... A. SD) Baye eee seo. Lain 25.90) 5.395 
DO Rca cece Trout. see oe = 87, 710 Wee. 1-3 inch. 170.92) 1.95 
Woods Hole, Mass| Flatfish...... 75, 685,000) rytenmese tou. 8a 2 74.90] . 000989 
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MetHop oF DistRiBuTION, BY STATIONS, SpEciES, NUMBER, AND SIZE or FIsH, 
AND Cosrs—Continued. 


DISTRIBUTION BY CARS.a 


3 Number of Total ae Mil 
7 . umber 0 P ota cost per iles | Miles 
Name of station. Species. ein. Size. castt thou- | paid. | free. 
sand. 
Battery, Md.....- Yellow perch.| 11,000,000 $144. 20) $0. 0129 G22 beers 
Beaufort, N. C....| Salt water.... 275 256. 12/931. 34 1, 207 82 
Bozeman, Mont. -.| Trout........ 1, 571, 350 we a Naame 1,050.08} .668 4,636) 4,483 
-inch). 
Craig Brook, Me..} Salmon...... 624, 000 ie ped ee 228.00) .365 600)E 2 eceee 
-inc 
Erwin, Tenn..... Trout 2-25-05 910, 000) Fingerlings,1-3inch.} 2,272.80) 2.497 BROGAN 
ore Lake, Me. .|....- dos-coee 831, 016 Pengerlines, 1-inch.. 454.70) 547 1,922)........ 
peak eee Salone. ces.|) voqUsonees pbinyey oes seo acernes 373.05) .123 2066) asec cee 
Leadville: Colom Brouts.--es.> 2,028, 146] Fingerlings,1-3inch.} 1,063.96) .524 1,802) 9,715 
Manchester, Iowa.|..... dose sa52: 1, 025, 567| Fingerlings, 1-4inch.| 1,628.67] 1.58 Sold0iee eee 
Northville, Mich..| Pond fishes... 88, 933 i alee 1-3inch.| 1,192.77) 13.40 (5 Ge ee 
Put in Bay, Ohio.} Pike perch...| 9,600,000) Fry................. 153.51} . 016 Gales 
Quincy, Ul .5-- Pond fishes... 29, 360 mineerlings: 1-5inch.} 1,759.37) 59.92 7, 664 152 
Spearfish, S. Dak.] Trout........ 92, 000 Hipeeriings, 1-23 155.40) 1.69 008 | Baten eee 
inc 

Upper Mississippi | Pond fishes... 228,062) Fingerlings,1-5inch.| 5,132.04) 22.50 2d; OL2|ss aeons 

collecting sta- 

ears b 

M35 Pee MS dole. s. 7,846) Adults..............] 1,055. 25/134. 49 TATA oe bee 

waite Sulphur, | Trout........ 876, 751| Fingerlings, 1-4 inch.| 2,011.50) 2.294 Gi 26s cece ene 
Wytheville, Was obese dO:2- ees 531, 562) Fingerlings,1-3inch.| 1,741.60) 3.276 (1 Br] ee 


a Distribution by cars shows cost of transporting fish to destination or until delivered to car messenger. 
 b LaCrosse, Bellevue, and North McGregor. 
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ALASKA FISHERIES AND FUR INDUSTRIES IN 1917. 


By Warp T. Bower, Agent Aiaska Service, and Henry D. ALLER, Assistant, 
Alaska Service. 


INTRODUCTION. 


Broadly considered, the work of the Bureau of Fisheries in Alaska 
has been devoted to the enforcement of the laws and regulations for 
the protection of the fisheries and fur-bearing animals; the adminis- 
tration of the Pribilof Islands Reservation, and matters incidental 
thereto; the collection of statistics.and the dissemination of infor- 
mation regarding the fisheries; the making of certain scientific in- 
vestigations, chiefly in regard to the life history of the salmon and in 
connection with the fur-seal herd; and the conduct of fish-cultural 
operations. 

In respect to the fisheries proper it may be said that much time 
has been given to the enforcement of the laws and regulations. 
Various prosecutions have been instituted when necessary from time 
to time. In the season of 1917 the Bureau was enabled to extend its 
patrol in southeastern Alaska by reason of having acquired two addi- 
tional boats, the Auklet and the Murre. These boats were completed 
early in the year, having been designed especially for the Alaska 
fisheries service. Regular inspection of fishery operations was con- 
tinued along the usual lines, and a census of the salmon ascending 
Wood River (Lake Aleknagik) was again made. Private hatcheries 
were inspected. Considerable work was also done in removing 
natural barriers in streams, thus opening them up to spawning salmon. 

Hearings were held in regard to limiting or prohibiting salmon 
fishing in the waters of the Karluk, Bering, and Copper Rivers. Asa 
result, formal orders were issued by the Department restricting fishery 
operations in these waters. Detailed statistics embracing practically 
all features of importance pertaining to the varied fishery industries 
of the Territory were assembled. 

Important work undertaken in 1917 was the introduction in Alaska 
of the Scotch method of curing herring. For this work the Bureau 
sent to the Territory a fishery expert and a number of special assist- 
ants who gave practical demonstrations of the method to various 
interested persons. 

In connection with the Pribilof Islands, attention was given to the 
support of the natives, the taking and preserving of fur-seal and fox 
skins and the repair and construction of dwellings occupied by the 
natives and of other buildings used for the general work of the 
Bureau. Collections of bones were made from the deposits on the 
killing fields of the Pribilof Islands. The steamer Roosevelt was 
used for the transportation of freight and passengers to and from 
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the Pribilofs in 1917. Two round trips, the second extending into 
January, 1918, were made from Seattle. 

The period provided by law, in which the killing of fur seals at the 
Pribilof Islands was virtually limited to the food requirements of the 
native inhabitants, expired August 24, 1917, after which date the 
Department was free to resume the taking of skins for commercial 
purposes. The securing of skins to any considerable extent in the 
fall of the year, however, is necessarily restricted by reason of the 
so-called stagy season extending for a period of several weeks after 
August 24, unfavorable weather conditions, and the departure of the 
seals on the annual migration southward. An important feature of 
the work on the Pribilof Islands was the taking of a census of the 
fur-seal herd. During the year three sales of fur-seal skins and one 
of fox skins, products of the Pribilofs, were held at St. Louis, Mo. 

The enforcement of the general law for the protection of the mis- 
cellaneous fur-bearing animals in Alaska remains as one of the duties 
of the Bureau. Field work was carried on by wardens and other 
employees of the Alaska service as far as practicable. Statistics of 
shipment of furs from Alaska were collected. A reconsideration of 
the method of cooperation on the part of the Post Office Department 
in respect to shipments of furs resulted in a more satisfactory arrang- 
ment being put in operation. 

The authors of this report are indebted to Assistant Agent E. M. 
Ball for valuable aid in tabulating the statistics of the fisheries 
and in the preparation of much of the accompanying text. 


EMPLOYEES, ALASKA SERVICE. 


During the year 1917 the following regular employees have been 
identified with the Alaska service of the Bureau: 


REGULAR EMPLOYEES IDENTIFIED WITH THE ALASKA SERVICE IN 1917. 


Name. Position. Headquarters or chief place of duty. 
WardT. Bower "2..0-.c0-.. Oniefarentss-o. see cee erence Washington, D. C. 
iHenry-D; Adiers2os.tos9- 3a Assistants2.6 A.9.t yh Led Do. 
Edward M.Ball....... Assistant agent... ..--| Kodiak, Alaska. 


-..| Seattle. 


Harry J. Christoffers.........-|....- Goo s s2522,.042 : 
-| Wrangell. 


Ernest P, Walker.... 


James H. I yman.... Assistant agent... . .-.-| Cordova 

Harry C: Wassetts: 2.2. le.cene Agent and caretaker........ St. Paul Island. } 
AU SHE ELOCLOMA see cce ee ecn coe laeeee Oo Se a ua ee St. George Island. 

Gu Dallas Hanna hs 21k a! Storekeeper! ...f.54 02550023: St. Paul Island. 

Williamy?, Miles! of... osecscbe IPhivsidian So. eokecat scene St. Paul and St. George Islands. 

Henry yi A Gdns sree. e. weeee| oats Ota eee Sok chee ceeees Ne as Island. (Resigned Nov. 21, 
William Bunter 24. ...5-.5-|-ase St. pen Island. (Appointed Nov. 22, 


1917, 
GeorgecHaley ois -irene ks St. rout Island. 


Cora Giles Haley..... aia 0. 
Arnold C. Reynolds. . .| St. George Island. 


Calvin F, Townsend. Fairbanks. 

Bred H! Gray fie may ----| Wrangell. 

ShinleyA0 Baker... 2.2 osycs ee Dillingham. 

Harry ot (Brownies, eaten Nushagak. (Resigned Apr. 20, 1917.) 
Christian L. Larson..2.:...22:}..2:: icken. 

Henry C. \Senddensscps: 942 cnlescee St. Paul Island and Wrangell. 


Jesse L,’Nevilli es! ie a Wrangell. (Appointed June 17, 1917.) 

Charles E, Crompton d ...| St. PaulIsland, (Appointed May 3, 1917.) 
Edwin Hofstad..............- = Mu ll. 
lerk 


Mary S. Haines.... 
William P. Rasin.. 
E. Elaine Bell...... 


INTRODUCTION. 9 


REGULAR EMPLOYEES AT GOVERNMENT HATCHERIES IN ALASKA IN 1917. 


— —__—__. 


Name and location. Position. 
Afognak: 
Edwin Wentworth.................- Superintendent. 
Gal sRobentsoninn 2. ttcscn 2 cad Foreman. 
POUMPM AIIM Beate ee ees ote op ieee e Fish-culturist. (Resigned Nov. 15, 1917.) 
Wise (Snllivantsss Je... Fish-culturist. 
AO CaN GISGI <= eb hea 5 nate a ee Apprentice fish-culturist. 
Nicolai'Boskofsky = ........-...25-4% Apprentice fish-culturist. (Resigned Nov. 30, 1917.) 
UISSELLNO VSS os -dtels's wie ata = hid see Apprentice fish-culturist. 
A MIGWALU soe tate ace cmdce came saa Cook. 
Yes Bay: 
Charles 3. Grawery. cb icine e-toc sma Superintendent. 
OP VarvAttass. 620.2 A ees Foreman. | 
Kenneth P Autton ! jo. sce pc... da06< Fish culturist. 
bsg! BWI Wy Gg Cpanel ne epee Ea ae oo Do. 
Glarence'B: Riversic..2268 2 oe. - 422 Apprentice fish-culturist. 
GSN SB lystad *. 232 de ocho agen Do. 
Tyee Mortons. 222445. 407. S23239 c5 oy Apprentice fish-culturist. (Resigned Dec. 31, 1917.) 


M. T. Tierney AO eH trier coer oe Cook. 


FISHERY INDUSTRIES. 


As in similar reports for previous years, the Territory of Alaska is 
here ‘considered in the four coeerals eographic sections generally 
recognized as_ follows: Southeast Rlaaka, embracing all that 
narrow strip of mainland and the numerous adjacent islands from 
Portland Canal northwestward to and including Yakutat Bay;- 
central Alaska, the region on the Pacific from Yakutat Bay westward, 
including Prince William Sound, Cook Inlet, and Chignik; western 
Alaska, the shores of Bering Sea, tributary waters, and the islands 
in Bering Sea; and arctic Alaska, all that portion of Alaska facing on 
or tributary to the Arctic Ocean. 

Detailed reports and statistical tables dealing with the various 
fishery industries are presented herewith, and there are also given 
the important features of certain subjects which were the object of 
special investigation or inquiry. 


WATERS CLOSED TO COMMERCIAL FISHING, 


Section 6 of the act approved June 26, 1906, for the protection and 
regulation of the fisheries of Alaska, is as follows: 


That the Secretary of Commerce may, in his discretion, set aside any streams or 
lakes as preserves for spawning grounds, in which fishing may be limited or entirely 
prohibited; and when, in his judgment, the results of fishing operations in any stream, 
or off the mouth thereof, indicate that the number of salmon taken is larger than the 
natural production of salmon in such stream, he is authorized to establish close seasons 
or to limit or prohibit fishing entirely for one year or more within such stream or 
within five hundred yards of the mouth thereof, so as to permit salmon to increase: 
Provided, however, That such power shall be exercised only after all persons interested 
shall be given a hearing, of which due notice must be given by publication; and 
where the interested parties are known to the Department they shall be personally 
notified by a notice mailed not less than thirty days previous to such hearing. No 
order made under this section shall be effective before the next calendar year after 
same is made: And provided further, That such limitations and prohibitions shall not 
apply to those engaged in catching salmon who keep such streams fully stocked with 
salmon by artificial propagation. 

Pursuant to the provisions of this section action was taken in 1917 
in respect to the waters of Karluk, Bering, and Copper Rivers. 

Under date of July 31, 1917, announcement was made of a hearing 
to be held in respect to the Karluk River. The text of the announce- 
ment was as follows: 

Whereas it has been recommended that the Secretary of Commerce limit or pro- 
hibit all fishing in Karluk River and Lagoon, and tributary waters, Alaska, notice is 
hereby given under the provisions of section 6 of the act of Congress approved June 
26, 1906, entitled ‘‘ An act for the protection and regulation of the fisheries of Alaska,”’ 
that a hearing to determine the advisability of limiting or prohibiting fishing opera- 
tions in the above named waters will be held in room 328, customhouse, San Fran- 
cisco, Cal., on November 15, 1917, at 10 o’clock a. m., at which time and place all 
persons interested will be heard. 


Following the hearing on November 15, 1917, the Department 
under date of November 30, 1917, promulgated the following order: 


A hearing having been given at San Francisco, Cal., November 15, 1917, after due 
notice in accordance with law, for the purpose of determining the advisability of 
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establishing a salmon-breeding reserve of certain waters in Alaska, and all persons 
having had full opportunity to be heard, it is hereby ordered, by virtue of the au- 
thority vested in me by section 6 of ‘‘ An act for the protection and regulation of the 
fisheries of Alaska,’’ approved June 26, 1906, that until further notice all fishing for 
salmon, or other fishing in the prosecution of which salmon are taken or injured, 
excepting only the native Indians taking limited numbers of salmon for their own 
consumption and not for sale or barter, be and is hereby prohibited in waters of Alaska, 
as follows: In Karluk River and Lagoon and all tributary waters. 
This order becomes effective January 1, 1918. 


Under date of September 24, 1917, announcement was made of a 
hearing to be held in respect to Bering River. The text of the an- 
nouncement was as follows: 


Whereas it has been recommended that the Secretary of Commerce limit or pro- 
hibit commercial fishing for salmon, or other commercial fishing in the prosecution 
of which salmon are taken or injured, in Bering River and all tributary waters, in- 
cluding Bering Lake, above a line extending at right angles across Bering River from 
a point approximately 800 feet northwesterly from the mouth of Gandil River, Alaska, 
notice is hereby given under the provisions of section 6 of the act of Congress approved 
June 26, 1906, entitled ‘‘An act for the protection and regulation of the fisheries of 
Alaska,’’ that a hearing to determine the advisability of limiting or prohibiting fishing 
operations in the above-named waters will be held at the office of the Bureau of Fish- 
eries, 1217 L. C. Smith Building, Seattle, Wash., on November 20, 1917, at 10 o’clock 
a. m., at which time and place all persons interested will be heard. 


Following the hearing on November 20, 1917, the Depart::ent 
under date of November 30, 1917, promulgated the following order. 


A hearing having been given at Seattle, Wash., November 20, 1917, after due notice 
in accordance with law, for the purpose of determining the advisability of establishing 
a salmon-breeding reserve of certain waters in Alaska, and all persons having had full 
opportunity to be heard, it is hereby ordered, by virtue of the authority vested in me 
by section 6 of ‘‘An act for the protection and regulation of the fisheries of Alaska,’ 
approved June 26, 1906, that until further notice all fishing for salmon, or other fishing 
in the prosecution of which salmon are taken or injured, be and is hereby prohibited 
in waters of Alaska, as follows: Bering River and all tributary waters, including 
Bering Lake, above a line extending at right angles across Bering River from a point 
approximately 800 feet northwesterly from the mouth of Gandil River, Alaska. 

This order becomes effective January 1, 1918. 


Under date of November 1, 1917, announcement was made of a 
hearing to be held in respect to the Copper River. The announce- 
ment was as follows: 


Whereas it has been recommended that the Secretary of Commerce limit commer- 
cial fishing for salmon, or other commercial fishing in the prosecution of which salmon 
are taken or injured, in Copper River and its delta, and in all tributary waters, in 
Alaska, notice is hereby given under the provisions of section 6 of the act of Congress 
approved June 26, 1906, entitled ‘‘An act for the protection and regulation of the 
fisheries of Alaska,’’ that a hearing to determine the advisability of limiting fishing 
operations in the above-named waters will be held at the office of the Bureau of Fish- 
eries, 1217 L. C. Smith Building, Seattle, Wash., on December 14, 1917, at 10 o’clock 
a. m., at which time and place all persons interested will be heard. 


Following the hearing on December 14, 1917, the Department 
under date of December 29, 1917, promulgated the following order: 


A hearing having been given at Seattle, Wash., December 14, 1917, after due notice 
in accordance with law, for the purpose of determining the advisability of establish- 
ing a salmon-breeding reserve of certain waters in Alaska, and all persons having had 
full opportunity to be heard, it is hereby ordered, by virtue of the authority vested 
in me by section 6 of ‘‘An act for the protection and regulation of the fisheries of 
Alaska,’’ approved June 26, 1906, that until further notice all fishing for salmon or 
other fishing in the prosecution of which salmon are taken or injured, in the Copper 
River and its delta and all tributary waters, Alaska, be and is hereby made subject 
to the following limitations and prohibitions in addition to the general restrictions 
already applicable by virtue of existing laws and regulations: 
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1. Commercial fishing is prohibited in all waters of the Copper River delta from 
6 a.m. on January 1 to 6 a. m. on June | of each year, and in the waters of Miles Lake 
and Abercrombie Canyon from 6 a. m. on January 1 to 6a. m. on June 5 of each year. 

2. A weekly close season from 6 p. m. Saturday to 6 a. m. of the Monday following 
shall be observed in all of the waters herein referred to in which fishing is permitted. 

3. Commercial fishing in the waters of the delta shall be limited to set nets, stake 
nets, and drift gill nets: Provided, however, That the four existing traps east of Cape 
Whitshed may be continued in operation, but without change of location or increase 
insize. Nostake net, set net, or drift gill net shall exceed 1,000 feetin length. Only 
one stake net or set net shall be extended out from shore from one location, and no 
offshore stake nets or set nets will be permitted; the lateral distance interval between 
all such nets in the waters of the delta shall be not less than 1,800 feet. 

4. All fishing is prohibited from the head of the delta to the foot of Miles Lake at 
all times. 

5. All fishing in Miles Lake shall be limited to stake nets and set nets. No such 
net shall exceed 600 feet in length, and only one such net shall be extended out from 
shore from one location; no offshore nets will be permitted in the lake. The lateral 
distance interval between all nets in Miles Lake shall be not less than 600 feet. 

6. Fishing in Abercrombie Canyon shall be restricted to the use of dip nets operated 
by hand, such nets not to exceed 16 inches in greatest diameter and only one dip 
net shall be operated by a person. On the east side of the canyon there shall be 
distance intervals of at least 300 feet between fishermen operating dip nets. No 
fishing will be permitted in the so-called Bear Holes, near the upper end of Aber- 
crombie Canyon. 

7. No fishing will be permitted at any time in the waters of the Copper River above 
Abercrombie Canyon, or in any of the waters tributary thereto, except in the 
case of local residents who may take limited numbers of salmon for domestic use: 
Handed, That such fishing shall at no time be upon the spawning grounds of any 
salmon. 

8. Noset net or stake net shall be operated in any other than substantially a straight 
line. 

9. For the purposes herein considered, the delta of the Copper River will be re- 
garded as including all waters south of an east-and-west line passing through Mile 27 
on the Copper River & Northwestern Railway, as at present established, and inside 
of a line from Point Martin to Cape Whitshed drawn so as to include the waters of the 
Martin Islands, the Egg Islands, and all tidal flats and islands between. 

10. The lower end of Miles Lake shall be considered as at the bridge of the Copper 
River & Northwestern Railway at Mile 49. The upper end of Miles Lake shall be 
considered as at a point near Mile 523 on the Copper River & Northwestern Railway 
where the river loses its identity in the lake, this point to be as indicated by notices 
posted by duly authorized representatives of the Bureau of Fisheries. 

11. Abercrombie Canyon shall be considered as extending from the upper end of 
Miles Lake to Tunnel Point, near Mile 534 on the Copper River & Northwestern 
Railway. 

LD. For the purposes of this order the following definitions are adopted to apply 
to the words in question where the same are used: ‘‘Stake net,’’ a gill net attached 
or affixed to piles or stakes. ‘‘Set net,’’ an anchored gill net. 

This order becomes effective January 1, 1918. 


Previous orders by the Secretary of Commerce place special limi- 
tations and inhibitions upon operations in the following waters: 
In western Alaska—Wood and Nushagak Rivers; in central Alaska— 
all streams flowing into Cook Inlet, Eyak Lake, and a limitation on 
fishing in Eyak ane in southeast Alaska—Anan Creek, Naha 
Stream, all waters tributary to Barnes Lake, Prince of Wales Island, 
Hetta Creek and its tributary waters and the region within 500 yards 
of the mouth of said creek; and Sockeye Creek, its tributary Boca de 
Quadra waters, and the region within 500 yards of the mouth of 
said creek. By authority of Executive order and proclamation, 
limitations have been placed upon fishing in the following additional 
waters: Afognak Reservation, Aleutian Islands Reservation, Yes 
Bay and Stream, and the Annette Island Fishery Reserve. 
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STREAM IMPROVEMENT. 


Consideration has been given during the year to plans for improving 
and opening up a number of salmon streams in southeastern Alaska 
inaccessible to salmon because of falls or other natural barriers. 
This matter has been under the general supervision of Inspector 
Walker, of the Alaska service. He has reported that the obstructions 
may be grouped into four general classes: (1) Falls caused by rock 
ledges or strata that have not been worn away; (2) log jams result- 
ing either from natural causes or from artificial obstructions; (3) rock 
jams consisting of loose rocks or bowlders in such position as to be 
barriers in themselves or to cause the currents to be so broken that 
fish can not pass through them; and (4) dams constructed for power 
purposes, and occasionally dams built by beavers. 

Some of the log jams change from time to time, increasing generally 
in size and impenetrability. They areof two general classes—(a) those 
where the water flows over the top of the jam and (6) where it 
trickles through spaces between the logs. 

Such barriers as log jams or falls ordinarily absolutely prevent the 
passage of fish, but in some cases at certain stages of the water a 
few salmon may be able to pass. Some of the obstructions are not 
particularly formidable, while others are extensive and will necessi- 
tate a great deal of work to open the way for the passage of salm- 
on. Not infrequently small barriers prevent absolutely the ascent 
of salmon to excellent spawning grounds of considerable extent. 
The practical results of thus increasing the natural spawning areas 
are obvious. 

In June and July, 1916, improvements were made on Skog Creek 
on Kupreanof Island, opposite Scow Bay, and at a salmon stream at 
Pavlof Harbor, near the entrance of Freshwater Bay, on Chichagof 
Island. Both of these streams were so improved that salmon may 
now readily ascend the falls. The success of this work clearly shows 
the need of extensions to other streams as fast as time and funds 
permit. 


ALASKA FISHERY INTELLIGENCE SERVICE. 


A senate joint memorial passed by the legislature of Alaska in 
April, 1917, requested that the Bureau of Fisheries in conjunction 
with the Washington—Alaska Military Cable and Telegraph System 
arrange that the prices of fresh fish at Seattle and Ketchikan be 
bulletined every day at the cable office of every town on the Alaska 
coast where fishing vessels call for the purpose of shipping fish south- 
ward and that once a week the prices of salt fish of the varieties 
caught in Alaska waters be bulletined at the cable offices of the 
coast. : 

The War Department, which operates the Washington—Alaska 
Military Cable and Telegraph syaten, expressed its willingness to 
receive, transmit, and post bulletins furnished by the Bureau of 
Fisheries, and early in July the service was initiated. At first the 
work was limited to information regarding Seattle prices, but was 
soon extended to include prices at Ketchikan. The intelligence 
service as ee fixed upon included: (1) Forwarding each day, 
Sundays and holidays excluded, to Juneau, Petersburg, Ketchikan, 
Wrangell, Sitka, Valdez, Seward, Cordova, and Skagway the Seattle 
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prices at noon for fresh halibut, sablefish, and red rockfish; (2) 
inclusion with the Seattle quotations on Monday of each week the 
rices of pickled sablefish, salmon, and herring; and (3) furnishin. 
rom Ketchikan local information, corresponding to that furnishe 
from Seattle, to the other Alaska towns supplied with the Seattle 

quotations. 
The purpose of this service is to keep the fishermen in touch with 
market conditions that they may dispose of their catches more 
rofitably and thereby be induced to increase the production of fish. 
he service has met with general favor. 


PATROL BOATS. 


With the development of the fishery resources of Alaska from 
year to year, new localities are fished and new canneries and other 
fishery establishments are built. With each extension of activities, 
the territory that must be patrolled by the field agents of the Bureau 
is increased, but the facilities for covering the various districts remain 
extremely inadequate. Until 1917, the Osprey (23 tons) was the 
only Government boat engaged in a patrol of the fisheries of Alaska, 
being assigned to the southeastern district. In October, 1916, this 
vessel was brought to Seattle for repairs and did not return to Alaskan 
waters until January, 1918. 

In December, 1916, a contract was made for the construction. of 
two patrol boats, each to be 48 feet in length, 124 feet in breadth, 
and equipped with a 25-30 horsepower heavy-duty Standard engine. 
AES oat the Murre and sia were completed and put in com- 
mission in July, 1917, and immediately proceeded to Alaska, where 
they were engaged in patrol work during the remainder of the season. 
They are of plain and substantial construction similar to the sea- 
worthy type of purse-seine boat familiar to the Pacific coast. 

The schooner Nimrod (8 tons) was chartered for work along the 
central coast of Alaska from Cook Inlet to False Pass during the 
summer months. The launches Angelus and Buzzard were chartered 
at different times for use in patrol work on Prince William Sound. 
A small launch was hired also for brief service in the Nushagak region. 

The representatives of the Alaska service in central and western 
Alaska are not able to cover the districts to which they are assigned 
without some assistance from the canning companies. As usual, 
several of the companies furnished free transportation to the agents 
in those districts. Were it not for these gratuities, much of the terri- 
tory could not be visited, as suitable boats can not be chartered. 
Gratuitous service of this character is wrong in principle, but until 
Congress provides additional funds for more vessels, there appears to 
be no alternative in the case of those employees of the Bureau who 
are called to certain remote and Sep Se regions. 


VIOLATIONS OF LAWS AND REGULATIONS. 


Prosecutions for violations of the fishery laws and regulations were 
made for disregard of the weekly close season, for the operation of 
gear within the prohibited distance of other gear, and for failure to 

rovide pound nets with distinctive signs whereby ownership could 
be determined, 
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A complaint was made before the United States commissioner at 
Ketchikan on August 18, 1917, against J. S. Hume, superintendent 
of the Nakat Inlet cannery of the G. W. Hume Co., charging the 
operation of a trap on the north shore of Kanagunut Island on 
August 6 and 7 without a sign bearing the name, number, or other 
distinctive mark, contrary to the general regulations promulgated 
under the authority of section 11 of the act of June 26, 1906. The 
case was called for trial on August 24, at which time a plea of guilty 
was entered, whereupon a fine of $25 and costs was imposed. 

On August 24, a complaint was made before the United States 
commissioner at Wrangell against Frank Adams, who was charged 
with unlawful fishing on Sunday, August 12, and with the setting of 
nets in the Stikine River for a distance greater than one-third the 
width of the channel. A plea of guilty being entered, the defendant 
was discharged upon payment of the costs of the case. 

In October, 1917, the grand jury at Juneau indicted the Alaska 
Pacific Fisheries for four violations of the fishery law during the 
season of 1917. Two of these indictments alleged that the company 
operated two traps on Lynn Canal, one each at Sand Spit and Seduc- 
tion Point, without proper signs to indicate their ownership; another 
charged a nonobservance of the weekly close period in respect to a 
trap operated at Idaho Inlet on August 11. The remaining indict- 
ment was based upon the allegation that the company on or about 
August 15 installed a floating trap within less than 600 yards later- 
ally of a trap then in operation by the Thlinket Packing Co., near 
Village Point on the north shore of Icy Strait. When these cases 
were called for trial at Juneau on December 15, pleas of guilty were 
entered in respect to the operation of traps on Lynn Canal and Idaho 
Inlet as alleged, and fines of $300 and costs and $500 and costs were 
paid, respectively. The case involving an encroachment on the 
distance interval between traps was called but was continued until a 
term of the court to be held in the spring of 1918. 

The Northwestern Fisheries Co. was also indicted by the grand 
jury at Juneau in October for a violation of the weekly close season 
on Sunday, August 26, 1917. A pound net in Tolstoi Bay on the 
east coast of Prince of Wales Island was found to. be improperly 
closed. The case was called for trial at Ketchikan on November 
15, when the company pleaded guilty. A fine of $500 was paid. 

On Sunday, August 12, 1917, the heart walls of nine traps operated 
by the Deep Sea Srlnion Co. in Port Althorp were found not to be 
adjusted in accordance with law. This matter was taken before the 
United States commissioner at Juneau on October 5, formal charge 
being made against Jens Kvalvik, trap foreman, who entered a 
plea of guilty, whereupon a fine of $250 was imposed. 

The Alaska Packers Association was convicted of the wanton 
waste of salmon on Cook Inlet in 1914 at a term of the district court 
held at Valdez in September, 1916. The case was carried to the 
circuit court of appeals at San Francisco which, in an opinion delivered 
in the summer of 1917, upheld the lower court. 

The case against the Canoe Pass Packing Co. charging the wanton 
waste of salmon on July 22 and 23, 1916, at Windy Bay, Prince 
William Sound, came to trial at.Cordova in April, 1917, and resulted 
in an acquittal of the company. 
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On April 9, 1917, the Carlisle Packing Co. was arraigned in the 
district court at Cordova for three violations of the fishery laws in 
July, 1916. The company pleaded guilty and a fine was imposed 
for each offense. 

A complaint was filed in the United States commissioner’s court 
at Cordova on September 15, charging Frank Lee with unlawful 
fishing in Eyak River. The defendant pleaded guilty and paid a 
fine of $5. 

On September 11, 1917, Joe Enos was brought before the United 
States commissioner at Fairbanks and charged with unlawful fishing 
in Clear Creek. He entered a plea of guilty and paid a fine of $25 
and the costs of the prosecution, which om sone to an additional 


$10.15. 
TERRITORIAL LEGISLATIVE NOTES. 


The Legislature of the Territory of Alaska, at its third regular 
biennial session at Juneau in 1917, amended sections 1 and 2 of the 
Territorial revenue act of April 29, 1915, chapter 76, Laws of Alaska, 
1915. The changes, in so far as they affect the fishery industry, 
provide for increased tax rate on all canned salmon, kings, reds, or 
sockeyes being taxed 44 cents per case, medium reds 2} cents per 
case, and all others 2 cents per case. This is an increase of one-half 
cent per case on kings, reds, and medium reds, and 1 cent per case 
on pinks and chums. The tax on salted or mild-cured fish remains 
unchanged at 24 cents per 100 pounds, as does also the tax of $100 
per annum on all fish traps. The tax of $1 per 100 fathoms on gill 
nets was repealed. Cold-storage plants are taxed according to the 
amount of annual business, which was determined formerly on the 
basis of the purchase price of product, but now upon the gross amount 
received for the product and for storage of produce for others. Fish 
oil is taxed at the rate of $2 per barrel ween manufactured wholly 
or in part from herring; fertilizer and fish meal made wholly or in 
part from herring are taxed at the rate of $2 per ton. The act, 
approved May 3, 1917, as it applies to fisheries is as follows: 


Section 1. That Sections 1 and 2 of Chapter 76, Laws of Alaska, 1915, approved 
April 29, 1915, be and the same are hereby amended to read as follows: 

‘Section 1. That any person, firm or corporation prosecuting or attempting to 
prosecute any of the following lines of business in the Territory of Alaska shall apply 
for and obtain a license and pay for said license for the respective lines of business as 
follows: 

* * * * x * G 


‘*Sixth. Fisheries: Salmon canneries, four and a half cents per case on King and 
Reds or Sockeye; Two and a half cents per case on Medium Reds; two cents per case 
on all others. 

‘Seventh. Salteries: Two and one-half cents per one hundred pounds on all fish 
salted or mild cured, except herring. 

‘“‘Righth. Fish Traps: Fixed or floating, one hundred dollars per annum, so-called 
dummy traps included. 

‘“‘Ninth. Cold-Storage Plants: Doing a business of one hundred thousand dollars per 
annum or more, five hundred dollars per annum; doing a business of seventy-five 
thousand dollars per annum and less than one hundred thousand dollars, three hun- 
dred and seventy-five dollars per annum; doing a business of fifty thousand and less 
than seventy-five thousand dollars per annum, two hundred and fifty dollars per 
annum; doing a business of twenty-five thousand and less than fifty thousand dollars 
per annum, one hundred and twenty-five dollars per annum; doing a business of ten 
thousand dollars.and less than twenty-five thousand dollars per annum, fifty dollars 
per annum; doing a business of four thousand, and less than ten thousand dollars per 
annum; twenty-five dollars per annum; doing a business of under four thousand 
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. dollars per annum, ten dollars perannum. The ‘annual business’ under this section 
peal be considered the gross amount received for the product and for storage of produce 
or others. 

‘‘Tenth. Fish-Oil Works: Using Herring in whole or in part in the manufacture of 
fish oil; two dollars per barrel. 

‘‘ Fertilizer and fish-meal plants: Manufacturing Fertilizer and Fish Meal in whole 
or in part from herring; two dollars per ton.” 

The legislature also appropriated $80,000 for use in the construc- 
tion and operation of fish hatcheries, and for the protection and care 
of the natural spawning grounds in the Territory, and also provided 
that the governor of Alaska shall appoint a board of three ish com- 
missioners, of which he shall be a member ex officio, whose duty it 
shall be to direct the work of propagating fish and caring for their 
spawning Asari: with authority to appoint a general hated 
superintendent who shall select the locations of hatcheries and pro- 
vide a working force for each establishment. The general hatcheries 
superintendent is also directed to supervise spawning operations, and 
where it is possible to collect more eggs than the hatcheries will 
accommodate, to take and plant this excess quantity in the beds of 
rivers and creeks. 

In respect to the increased license tax referred to above, the Terri- 
torial treasurer of Alaska wrote the Commissioner of Fisheries on 
April 10, 1918, as follows: 

The purpose of the Territorial Legislature in increasing the tax rate on the several 
classes or varieties of canned salmon was, by agreement with the fisheries interests, 
to provide for a ‘‘fish-hatcheries fund;’’ the moneys from such fund to be available 
for ‘‘ building and operating fish hatcheries and for the protection and care of natural 
spawning grounds in the Territory of Alaska.’’ Figuring that the increase would net 
an additional $40,000 per annum, both branches of the 1917 legislative assembly 
passed a measure which provided for the setting aside of a fund in amount of $80,000, 
same to be available for expenditure for the purposes mentioned during the biennium 
ending March 31, 1919. However, although passed by both houses, the bill was mis- 
placed and was not transmitted to the governor for approval until several days after 
adjournment; the legality, therefore, of the measure is questioned, and to date the 
fund provided for has not been set aside nor have any disbursements been made in 
this connection. 


TERRITORIAL LICENSE TAX. 


Information has been received from the Territorial treasurer of 
Alaska in respect to tax collections made for the fiscal year ending 
December 31, 1917, under the several fisheries schedules of the 
Territorial tax law. The following is a statement of receipts as of 
April 9, 1918: 


FisHery License Taxes CoLLECTED BY TERRITORY FOR THE FISCAL YEAR ENDED 


Dec. 31, 1917. 
Division Division Divisio 

Schedule. No. 1. No. 2 No. 3. Total. 
Canneries Sslstut acne mun ncaa dats cwiciemuidee cis ecinge acne eee $72, 657. 86 $91.58 |$111, 064.45 | $183, 813.89 
Baltenies ce cc Sct thee soe ts ad oe Me ee cee awe 1,011.36 16.60 2,316. 97 3, 344. 93 

PUSDNELADS cose octet nce ce one tense ee cs bace seen 33, 906. 00 100. 00 15, 200. 00 9, 206. 
Wold-slorare i plantse oes gcse seabee ede cccdavees oases LS2RUOON hose ae 250. 00 1, 475.00 
A ey Ue aN Bel TD a 108, 800. 22 208. 18 | 128, 831.42 | 237, 839. 82 


99805°—19——15 
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The Territorial treasurer advises that the above collections closely 
PE eee the amount of taxes due for the fiscal year 1917. Under 
the provisions of the Territorial tax law of 1915 the total collections 
reported for the two years 1915 and 1916 amounted to only $62,145.69. 

us the Weeritheesal tax collected in 1917 is nearly four times the 
sium similarly collected for the two preceding years. 


WOOD RIVER CENSUS. 


A count was made in 1917 of the salmon ascending Wood River to 
spawn. With the exception of 1914, similar counts have been made 
in previous years beginning with 1908. The rack across the outlet 
of Lake Aleknagik, the lowermost of the Wood River series of lakes, 
was put in order in June... The counting of salmon began June 26 
and was continued daily until August 1. The census was taken by 
Kenneth P. Hutton, fish-culturist at the Yes Bay station, tempo- 
rarily detailed for this duty. 

In this connection it may be stated that in the Bristol Bay region 
the salmon were several days later in arriving than in 1916, which 
circumstance caused the packers some concern over the probability 
of alight run. There was no obvious reason for the delay in the run. 
Although the previous winter had been exceptional in many respects, 
sudden freezes and high winds being followed by equally sudden 
thaws and heavy snows, it broke about the usual time and on June 
1 Lake Aleknagik and Wood River were free from ice. And with 
the extreme high water in. the rivers, resulting from the spring thaw, 
conditions were such as to presage an early appearance of the salmon. 

The first large count at the Wood River rack was made July 6, 
when 79,707 salmon entered the lake. The largest count of the 
season occurred on July 11, at which time 180,683 salmon passed 
through the rack. The heavy run continued nine days, from July 
6 to 14, the count on the last day of this period being 104,000. On 
the following day, July 15, only 7,706 were counted. From July 18 
to 21 the run increased slightly, 72,258 being counted July 19, but 
thereafter it declined rapidly, and counting was discontinued August 
1, which was 11 days earlier than in 1916. From July 11 to 14 a 
total of 529,538 salmon were counted as passing into Lake Alek- 
nagik; this is almost equal to the number admitted during the entire 
season of 1916. It is probable that in proportion to the size of the 
run a larger number of salmon escaped the nets of the fishermen in 
1917 than in the preceding season, as a result of the storms which in- 
terrupted operations during the summer. 

The total count in 1917 was 1,081,508. Corresponding figures for 
previous years are as follows: In 1916, 551,959; in 1915, 259, 341; in 
1913, 753,109; in 1912, 325,264; in 1911, 354,299; in 1910, 670,104; 
in 1909, 893,244; and in 1908, 2,600,655. The tally of salmon at 
the Aleknagik rack in 1917 is shown in detail in the following table: 
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Woop River SAtMon CENSUS IN 1917. 


Date. Number. Date. Number. Date. Number. 

Toney 26.24 eee eee 251 || Ttliy yg ais Jectscewa. «ae 75263051) Utly \22aess cows geaces 5, 753 
Fife mdi ard aA 480 1 es a aT | 76, 150 Pgs OO ae MS aaa 7,029 

28. Jb tesa 381 1H Ee a ae eee me ee | 180, 683 waar oka ks 682 4,373 

DOE ees Sette at 2b 10 1 2 EEA ee eee 139, 431 Dear ats ea eieee eer ere 2,104 

BOL eee c hemes Seleeeks ce ces 1S ae Ne 105, 424 | QOS! Sas causes ss 2,077 

iil yamses lene ters ies 9 TET a Sa eae Oe ae | 104, 000 ee Pane 1,041 
‘ANTS NCD on ee 197 Diente cece 7, 706 | Bone wate cate aa , 933 
Ssacsmdasecweckye 370 NGEy 223 Bi ccele } 16, 133 | DON taevelde atilders 484 

(Ae he eee 439 LSS See a ae | 5, 065 BO: cosadoeeseas 654 

ee SRR 1 A 9,368 iE SPS Bet U8 ae | 20, 423 cy BAe RD 367 

GF cid Jenico 0's Sige 79, 707 Ns a caters s wads a’ | (25258 | Ang dln: -wececez oc cs lil 

1h & pele AER aia el 59, 735 7 asics an So | 32, 963 ——— 
Sei e.3i2.2 ») BERS P EE ee ee | 14, 257 | Motel. -eeeks 1,081, 508 


It was reported that out of this number there were not more than 
100 humpback and 30 king salmon, the run being almost entirely red 
salmon. It was also estimated that 20 per cent of the salmon enter- 
ing the lake showed gill-net marks and injuries from other causes. 
This is a much higher percentage of marked salmon than was noted 
in 1916. 

Recognition of the cooperation of the Alaska Packers Association 
and of the Alaska-Portland Packers’ Association in the construction 
of rack and count of salmon is here given. 


ALEUTIAN ISLANDS RESERVATION. 


The establishment of the Aleutian Islands Reservation and the de- 
tails of its administration have been explained in corresponding re- 
orts on the Alaska fisheries and fur industries for previous years. 

o change was made in any particular in the year 1917. 

The Department has continued to encourage the development of 
the fisheries of the reservation and has acted favorably on every ap- 
plication for a permit to carry on fishery operations there unless it 
appeared quite clearly that the proposed undertaking would not sub- 
serve the public interests. It is the policy of the Department that 
as far as practicable natives of the reservation shall have employment 
in connection with all fishery operations. 

In the year 1917 the Department issued 13 new fishery permits. 
These permits covered operations of considerable diversity. One 
permit authorized whaling operations, and one the construction of a 
salmon cannery. Most of the other permits had reference to the 
salting of cod and salmon and to dealing in fresh fish. 


AFOGNAK RESERVATION. 


Under the terms of the Department’s order of March 21, 1912, 
amended February 6, 1913, commercial fishing may be carried on 
within the Afognak Reservation by such natives and white men 
married to native women as were living on Afognak Island and the 
smaller adjacent islands at the time of the promulgation of the order. 
To prevent abuses of the privilege thus granted, the Bureau has super- 
vised each season all commercial operations and maintained a patrol 
of the reserved waters during the time of active fishing. Alfred 
Nelson, apprentice fish-culturist at the Afognak hatchery, was de- 
tailed to perform this work during the summer of 1917, under the 
direction of the agent in charge of the district. He was authorized 
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to issue the permits to those who made application for and were 
entitled to them. It had been the custom to issue special regulations 
to prevent overfishing, but on account of the great need and demand 
for fishery products it seemed advisable this year to waive all special 
regulations respecting gear and close seasons heretofore imposed, 
except to aecbiait all operations in Afognak Bay, or Litnik Bay, as it 
is often called, and Pauls Bay, where the salmon were required for 
fish-cultural purposes. 

Fifty-six natives availed themselves of the privilege to fish. They 
grouped themselves into gangs of from four to six men each, and 
early in June repaired to fishing grounds of their own selection. 
Fishing gear, consisting chiefly of seines, was furnished in every case 
except one by the Kadiak Fisheries Co. 

Operations were carried on at six localities each of which, except 
Little Afognak, showed a larger production of fish than in 1916. 
There is satisfaction in noting that these streams are slowly recover- 
ing from the effects of the volcanic eruption in 1912, as evidenced by 
the increased production in 1917, which though somewhat under the 
average yield for the seasons preceding that disaster, is encouraging 
to the extent that from now on each season should show improve- 
ment over the preceding one until normal conditions are regained. 

Little Afognak retained first place in the production of red salmon, 
although the catch fell off slightly more than one-third, there having 
been a decline from 34,898 in 1916 to 22,157 in 1917. Izhut Bay, 
which was reported as having produced none in 1916, took second 
place with a yield of 17,638 red salmon. Paramanof led in the pro- 
duction of humpbacks, 55,924 having been taken as against none in 
1916; Danger Bay took second place with 22,581 fish of this species, 
and Seal Bay third with 20,342. In the order of their production of 
all species of salmon, Paramanof took first place, while Seal, Izhut, 
and Danger Bays followed in the order dental leaving Little Afognak 
in fifth place as against a leading position in 1916. Taking the reser- 
vation as a whole, a comparison of catches for 1916 and 1917 shows 
that sockeyes increased from 46,311 to 71,527, and humpbacks from 
5,470 to 107,333, while cohos declined from 21,267 to 3,558. No 
kings or chums were taken. , 

It was reported that the run of sockeyes to Afognak Bay was 
unusually heavy, exceeding that of any year since the hatchery began 
Se Gah in consequence of which a large collection of eggs was 
made. 

The following table shows, by localities and species, the number of 
salmon taken commercially from the waters of the Afognak Reser- 
vation: 


CatcH OF SALMON IN THE AFOGNAK RESERVATION, SEASON OF 1917. 


Localities. 


Nf 
Tattle Afoonak si thouh ose Giee r eee | ee 
Peat Bay. cies coc ac ce a madenamperie ce Me ete oh ace meee chen na 


errr eee ee ee eee eee ee Pee eee re 
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The natives were paid approximately $4,800 for this catch of fish, 
all of which was sold to the Kadiak Fisheries Co., at Kodiak. 

The following table indicates the method of capture of each species 
and the approximate beginning and ending of the fishing season in 
each locality: 


APPARATUS AND APPROXIMATE FisHinc SEASON, AFOGNAK RESERVATION, 1917. 


Seined. Fishing season. 
Gilled: 
Localities. y a Sock- 
ock- ump- eyes. 
eyes. Cohos. backs! Began. Ended. 
SINAC S RUE etek) whe ear £4 TRS) | EES 1,315 460 | June August 
JEAVESTENDITOL Ces a eae eee ae Dameeees 12, 964 185 55, 924 CN (Ee (one Do. 
SS EMUMEVE eee etre ciaie en aerate oasis teeter 6, 990 462 DO Sa Te eee July2 ss Do. 
Dittle Afoenak 2 cos. 2i3 52. .s2eehseeteee 21, 651 1, 496 261 506 | June....| September. 
ACHUUSEY AY acne oS cae soe ccaoee se ey Soe TES) | ee a 65910) ||| oss. soos duly2 sees August. 
Danper Bayt sede cdaciewes wnltctewawtas | 184 1, 415 22, OSL Fete eS August..| September. 
Ro rt Pe ee Se ee 70, 483 3,558 | 107,333 1,044 


ANNETTE ISLAND FISHERY RESERVE. 


The Annette Island Fishery Reserve was created by a presidential 
proclamation dated April 28, 1916, and includes certain waters sur- 
rounding Annette Island and a number of smaller adjacent islands 
in southeastern Alaska. The reserve was created for the benefit of 
the Metlakatlans and other Alaskan natives in residence on these 
islands. The use of the reserved waters for fishery purposes must be 
in accordance with the general fisheries laws and regulations of the 
United States as administered by the Secretary of Commerce. The 
interests of the Metlakatlans and other natives on the islands in 
question are looked after by the Bureau of Education, Department of 
the Interior, in connection with the discharge of its general duties to 
the natives of Alaska. 

The lease entered into by the Department of the Interior on May 
4, 1916, with P. E. Harris for the operation of a cannery on Annette 
Island, was rendered inoperative on account of the burning of the 
cannery on May 17, 1916. A subsequent lease was accordingly 
entered into with the Annette Island "Padking Co., Seattle, Wash. 
The new lease provides for the use of a site for a salmon cannery and 
for fish-trap rights. The lease runs for five years beginning with 1918. 
In 1917 the lessees began the construction of the proposed cannery, 
and canning operations are expected to begin in 1918. ‘The lessees 
‘pay an annual permit fee of $100 for each fish trap erected on the 
reserve and a royalty of 1 cent per salmon for all salmon taken in the 
traps. Beginning with 1918, annual payments aggregating not less 
than $6,000 are guaranteed by them. As far as practicable the 
natives are to be employed for all fishery operations, exception being 
made in certain instances where skilled labor is required. 

The lessees had the privilege of operating fish traps in the reserved 
waters in 1917. For this privilege a payment of not less than $4,000 
was guaranteed by them. According to information furnished by 
the Bureau of Education, six traps were operated, resulting in a 
take of 472,505 salmon. 
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The Bureau of Education expresses the hope that the money 
which the natives receive as the result of the leas» will make it possi- 
ble for them to purchase the interests of the lessees upon the termi- 
nation of the five-year period and then to operate the cannery 
themselves under proper supervision. 


INJURY TO FISHERIES BY BIRDS. 


In 1914 and 1915 E. P. Walker, inspector in the Alaska fisheries 
service, made some inquiries into the destruction of herring by pred- 
atory birds, particularly gulls and ducks, and reported that an 
enormous quantity of herring eggs was destroyed each season by 
these birds in the vicinity of Craig and Sitka, where large numbers 
of herring spawn. As a result of these observations, the Bureau 
gave careful consideration to the formulation of measures designed 
to overcome agencies destructive to the herring fishery. In the 
meantime a convention was made between the United States and 
Great Britain for the protection of migratory birds in the United 
States and Canada. This was signed on August 16 and proclaimed 
December 8, 1916. 

Article I of the treaty designates the migratory birds under three 
classifications, (1) migratory game birds, (2) migratory insectivorous 
birds, and (3) other migratory nongame birds, which are the auks, 
auklets, bitterns, fulmars, gannets, grebes, guillemots, gulls, herons, 
jaegers, loons, murres, petrels, puffins, shearwaters, and terns. 

Article II prescribes close seasons for these three classes of birds. 
Section 3 refers particularly to those of the third category indicated 
above. It says: 

The close season on other migratory nongame birds shall continue throughout the 
year, except that Eskimos and Indians may take at any season auks, auklets, guille- 


mots, murres, and puflins, and their eggs, for food and their skins for clothing, but 
the birds and eggs so taken shall not be sold or offered for sale. 


It thus appears that gulls and terns, which are said to consume 
large quantities of herring, can not be killed lawfully at any time. 


THE COPPER RIVER FISHERY. 


When the fishing season of 1917 opened, it was found that seven 
canning companies had made preparations to take salmon from the 
Copper River. It was also learned that there would be a large in- 
crease in the amount of fishing gear employed, all of which gave 

romise of intensive and perhaps exhaustive fishing of those waters. 
The activities in this locality in 1916 were sufficient to cause some 
apprehension that serious inroads into the continuing supply of 
salmon might be made, thus threatening the existence of a valuable 
fishery. Special inquiries were therefore made in order to ascertain 
the facts and real conditions of the fishery, that out of the knowledge 
thus obtained the needs of the salmon fishery of the region might be 
learned and measures adopted to bring about its greater protection. 
Accordingly James H. Lyman, assistant agent in the Alaska service, 
spent much of the summer of 1917 on the Copper River examining 
spawning grounds and observing the effect of increased operations 
upon the escapement of salmon. Dr. Charles H. Gilbert, of Stanford 
University, California, also made valuable observations in respect 
to the exhaustion of the fishery. 
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As a result of these investigations, conditions were brought to light 
which, in the judgment of all interested persons, required careful 
and serious consideration to insure the permanency of the fishery. 
That the Copper River was overfished was admitted by all. 

It was shown that approximately 60,000 fathoms of gill nets were 
used in the Copper River fishery in 1917, as compared with approxi- 
mately 30,000 fathoms in 1916. The greater part of this gear was 
operated in the waters of the delta, and th» catch of salmon in that 
section was correspondingly increased over that of 1916. Consid- 
erably more gear was employed in Miles Lake in 1917 than in 1916, 
but in proportion to the total number of fathoms used the catch was 
much less than in 1916, thus showing conclusively the effect of 
extended operations about the delta. The Copper River fisheries 
produeed 890,000 salmon of all species in 1917, as compared with 
869,350 in 1916. Of the catch in 1917, 62 per cent was taken from 
the waters of the delta, while the remaining 38 per cent came from 
all sections of the river above the delta. Although the catch was 
slightly larger than in 1916, the run of salmon in the river was 
regarded as being less for the reason that an increase of 100 per cent 
in the amount of gear operated would, under ordinary circumstances, 
result in a proportionately larger catch. 

The Indians of the Copper River Valley, as for a number of years 
past, again protested against the extensive fishing operations on the 
river by the canning companies, and complained that the run of 
salmon was so light that they could not secure a sufficient supply of 
fish for their summer needs, much less those of the winter. Tho 
sincerity of the Indians in thus picturing themselves as extremely 
destitute and reduced to the verge of starvation is open to question. 
It is not in evidence that they have fared worse than the Indians in 
many other localities who may be even less fortunately situated. 

The general condition of the Copper River fisheries was not satis- 
factory, and the preponderance of evidence weighed against a con- 
tinuance of unrestricted fishing in any of its waters. It was regarded 
as a problem of unusual importance and one that merited early atten- 
tion. After due consideration of all phases of the matter a hearing 
was held at Seattle, Wash., December 14, 1917, to consider the advis- 
ability of limiting or prohibiting fishing in the waters of the Copper 
River. It was attended by representatives of all the canning com- 
panies operating in the Copper River district, and a general discus- 
sion of the entire subject ensued. Various plans were proposed and 
discussed, and much information of value was adduced. As a result 
of this hearing, an order was promulgated on December 29, 1917, 
restricting in several ways commercial fishing in the Copper River 
and the waters of its delta. This order became effective Heidt’? t; 
1918. The order appears in full elsewhere in this document. 


SALMON HATCHERIES, 
EXTENT OF OPERATIONS. 


In 1917 fish-cultural operations were carried on at six hatcheries 
in Alaska—two operated by the Government and four by private in- 
terests. At one of the private hatcheries, namely, Klawak, opera- 
tions were continued only to the extent of releasing the young salmon 
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from eggs taken in the fall of 1916. Two substations were operated 
in conjunction with the Afognak hatchery, one at Seal Bay and the 
other at Uganik. The annual capacity of the above-indicated hatch- 
eries 1s approximately 303,000,000 red-salmon eggs, of which the two 
Government stations can handle 150,000,000. 

In 1916 the total take of red or sockeye salmon eggs in Alaska was 
171,542,000. In the corresponding report of Alaska Fisheries and 
Fur Industries for 1916 this number was stated to be 171,566,000, 
which was in error because of an incorrect report made by one of the 
private hatcheries. The number of red or sockeye salmon liberated 
in Alaskan waters in the season of 1916-17 was 155,641,000, as com- 
pared with 142,964,140 in the previous season. The take of red- 
salmon eggs in 1917 aggregated 115,964,000, or 55,578,000 less than 
in 1916. This great decrease is due in part to the closure of the 
Karluk hatchery and the failure to take eggs at Klawak, but results 
principally from the smaller take of eggs at the Fortmann hatchery, 
where only 6,840,000 were taken, as compared with 62,580,000 in 
1916. The take of eggs at the Yes Bay and Quadra hatcheries was 
slightly smaller than in 1916, while at Hetta it was somewhat larger. 
The take at Afognak was approximately three times as large as in 
1916. Collections of humpback-salmon eggs were made at Uganik 
and Seal Bay, which were transferred to Afognak. 


OPERATIONS OF ALASKA HATCHERIES IN 1917. 


Red or sock- | Red or sock- } Red or sock- 


- eye salmon | eye salmon | eye salmon 
Stations. eggs taken in| liberated in | eggs taken in 
1916. 1916-17. 1917 


Tat) Vn ga ee OMIA RAO a, USABLE ae Dee T Wer pitas ae 8, 160, 000 7, 822, 000 
Wotakt 4s wal) atin ese OLE ES a ee 171, 542,000 | 155,641,000} 115, 964, 000 


@ 2,000,000 eyed eggs were transferred to the Oregon Fish Commission at Bonneville in October, 1916, 

b Includes young salmon resulting from eggs received from Uganik, Seal Bay, and Karluk, 

¢ 300,000 humpback-salmon eggs were also taken. 

41,253,000 humpback-salmon eggs were taken. 

¢ 2,560,000 humpback-salmon eggs were also taken. 

f 2,400,000 humpback-salmon eggs were also taken. 

9 Incorrectly reported previously by the company as 3,271,000, which figures appeared in the Alaska 
Fisheries Report for 1916. 

h No eggs were taken at Klawak in 1917. 

Note.—Of the collections of red-salmon eggs at Afognak, shipments were made in November, 1917, as 
follows: Dominion Fisheries Department, Agassiz, British Columbia, 10,000,000; Bureau of Fisheries sta- 
tion, Quinault, Wash., 5,000,000, and Oregon Fish Commission, Bonneville, 3,000,000. 


HATCHERY REBATES. 


Under the Federal law operators of private hatcheries in Alaska are 
entitled to a rebate of 40 cents for every thousand red or king salmon 
fry released. This is the equivalent of the license tax imposed by the 
Government on 10 cases of canned salmon. It has been recommended 
from time to time to Congress that steps be taken to discontinue this 
system and that in lieu herent all hatcheries in Alaska be operated 
by the Government. Under the law, operators of private hatcheries 
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in Alaska are required to make affidavit of the number of salmon fry 
released in each fiscal year ended June 30. The following table sets 
forth the rebates due for the fiscal year ending June 30, 1917: 


REBATES CREDITED TO PRIVATE SALMON HATCHERIES DURING THE FiscaAL YEAR 
ENDED JUNE 30, 1917.4 


Owners. Location. fe liberated. Rebate due. 
Alaska Packers Association. ............-.2-------- Naha Stream.......... 57, 405, 000 $22, 962. 00 
Northwestern Wisheries Co. -. 2... 2s 2cccciencsncsccnss Quadra Lake.......... 15, 003, 000 6, 001. 20 
IGS n ee tee San nee eee ae oes seetaererecose da Hetta Laker ©3024. 522. 3, 120, 000 1, 248. 00 
North Pacific Trading & Packing Co...............| Klawak Lake......... 7, 822, 000 3, 128. 80 
LOU A anwcrace tee oun sae saecadmtecotnncned sunecoeeecnecetaccaccah 83, 350, 000 33, 340. 00 


a In the case of hatcheries where the seasonal distribution of fry is not completed before July 1, the re- 
maining fry are shown in the subsequent fiscal year’s report. 


HATCHERY INSPECTION. 


Inspections in respect to the operations of private hatcheries in 
Alaska were conducted as usual by representatives of the Bureau. 
In a general way, operations were conducted along satisfactory 
lines. Additional facilities for rearing salmon fry are required at 
practically all of the hatcheries in Alaska. 


HATCHERY OPERATIONS. 
YES BAY. 


Between September 1 and October 2, 1916, at which latter date egg 
taking ceased at Yes Bay, a total of 58,000,000 red-salmon eggs were 
secured. In October of that year 2,000,000 eyed eggs were trans- 
ferred to the station of the Oregon Fish Commission at Bonneville. 
Hatching was completed at Yes Bay on April 15, 1917. In the 
period from December 18, 1916, to August 3, 1917, there were 
51,175,000 young salmon released. These plants consisted of 
49,600,000 fry and 1,575,000 fingerlings. They were deposited in 
Yes River, Hatchery Creek, and Lake McDonald. The losses were: 
Eggs, 4,691,000; fry, 129,000; and fingerlings, 5,000; a total loss at 
Yes Bay of 4,825,000, or 8% per cent. On account of inadequate 
facilities for holding fry to the free-swimming stage, many were lib- 
erated in the sac stage. Feeding on salt salmon began in June and 
continued until the supply was exhausted. 

Egg taking in 1917 began on September 11 and ended September 26, 
during which period 34,950,000 red-salmon eggs were taken. 

A patrol of Yes Bay was maintained as in seasons past to prevent 
commercial fishing in waters frequented by salmon headed for the 


hatchery stream. 
AFOGNAK. 


In 1916 the take of red-salmon eggs at Afognak was 17,044,000. 
This collection was augmented by the transfer of 681,000 eyed eggs 
from Uganik, 4,600,000 from Seal Bay, and 1,016,000 f-om Karluk. 
From this total of 23,341,000 the:: were planted in the period from 
October, 1916, to July, 1917 10,956,000 fry and 10,160,000 red- 
salmon fingerlings, a total of 21,116,000 young salmon. ‘The loss of 
eggs and fry was 2,225,000, or approximately 94 per cent. 
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In 1917 the red-salmon spawning season began on July 30 and 
ended September 11, in which period 53,036,000 red-salmon eges 
were taken In November, 18,000,000 eyed red-salmon eggs were 
shipped from Afognak to Seattle, and thence distributed as follows: 
Dominion Fisheries Department, Agassiz, British Columbia, 10,000,- 
000; Bureau of Fisheries station, Quinault, Wash., 5,000,000; and 
Oregon Fish Commission, Bonneville, 3,000,000. 

In the period from September 1 to 8, 1917, there was a take of 
300,000 humpback eggs at Afognak. This take was augmented by 
the humpback eggs transferred from the Seal Bay and the Uganik 
substations. 

UGANIK. 


At Uganik a substation of the Afognak hatchery was operated. 
In 1917 no red-salmon eggs were collected, but 1,253,000 humpback 
eggs were taken in the period from August 14 to September 16. The 
resulting eyed eggs were transferred to Afognak. 


SEAL BAY. 


Field station operations at Seal Bay were auxiliary to hatchery 
work at Afognak. In 1917 the taking of red-salmon eggs at Seal 
Bay began August 8 and ended August 29, a total of 2,712,000 being 
secured. These eggs were held until eyed and then planted September 
14 and 17 in Little Seal Bay Creek. 

Humpback eggs to the number of 2,560,000 were obtained between 
August 24 and September 14, 1917. On October 17 a plant of hump- 
back eggs was made in the lake and stream at Seal Bay. The 
remaining humpback eggs resulting from the collection at this place 
were transferred to Afognak. 


FORTMANN. 


The Fortmann hatchery is operated on Heckman Lake, near 
Loring, Alaska, by the Alaska Packers Association. It is the largest 
hatchery in Alaska, having a capacity of approximately 110,000,000 
red-salmon eggs. Operations in 1917 were the most unsatisfactory 
since the beginning of activities in 1901, only 6,840,000 red-salmon 
eggs being secured. It is reported that this small take was due in 
great measure to the excessive rainfall of more than 100 inches 
between July 1 and November 30, which made it almost impossible 
to obtain spawning fish. Egg-taking operations in 1917 extended 
from September 3 to October 20. 

From the 62,580,000 red-salmon eggs taken in the period from 
August 22 to November 10, 1916, there were planted 57,405,000 fry. 
The loss was 5,175,000, or 8.27 per cent. 

In 1917, from September 3 to October 9, a take of 2,400,000 hump- 
back-salmon eggs was made for experimental purposes. 


QUADRA. 


This hatchery is located near Quadra, in southeastern Alaska, and 
is owned and operated by the Northwestern Fisheries Co. Its 
capacity is about 21,000,000 red-salmon eggs. In 1916 the taking 
of eggs began August 9 and ended November 19. The total take 
was 16,125,000. Between November 27, 1916, and June 30, 1917, 
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there were liberated 15,003,000 young red salmon. The loss was 
1,122,000 eggs, or 6.9 per cent. 

In 1917 the taking of red-salmon eggs began August 13 and ended 
November 3. The total take was 13,600,000. 


HETTA. 


This hatchery is also owned and operated by the Northwestern 
Fisheries Co. tt is located on Hetta yon in southeastern Alaska. 
Its capacity is about 12,000,000 red-salmon eggs. In 1916 the take 
of red-salmon eggs between August 21 and December 21 was 3,247,000. 
The take of eggs in 1916 was erroneously reported by the company 
as 3,271,000, which figures were published in the corresponding report 
for 1916. In the period between August 21, 1916, and June 30, 1917, 
there were liberated 3,120,000 young red salmon. The loss was 
127,000, or 3.9 per cent. 

In 1917 the taking of red-salmon eggs began August 15 and ended 
December 14, during which period 4,826,000 were obtained. 


KLAWAK, 


The Klawak hatchery is operated by the North Pacific Trading & 
Packing Co., and is located on a lake a few miles above Klawak, in 
southeastern Alaska. Its capacity is approximately 10,000,000 red- 
salmon eggs. In 1916 the total take of eggs was 8,160,000, obtained 
in the period from July 20 to September 26. From these there were 
liberated 7,822,000 red-salmon fry between September 26, 1916, and 
February 16,1917. The loss was, therefore, 338,000, or 4.14 per cent. 
This hatchery was not operated in the egg-collecting season of 1917, 
the company reporting that it was unable to find a competent man to 
take charge of operations. 


GENERAL STATISTICS OF THE FISHERIES IN 1917. 


The total investment in the Alaska fisheries in 1917 was $54,937,549, 
an increase of $15,367,937 over 1916. Approximately 88 per cent of 
this investment was in the salmon industry. The number of persons 
engaged in 1917 was 29,491, an increase of 5,497 over 1916. The 
total value of the products in 1917 was $51,466,980, an increase of 
$25,310,421 over 1916. This is an increase of more than 96 per cent 
in the value of the products of the Alaska fisheries. It was due in 
part to an increased pack of nearly all kinds of fish, but more especially 
to a tremendous advance in the market price of canned salmon, chums 
being 84 per cent higher per dozen 1-pound cans than in 1916; cohos, 
64 per cent; pinks, 76 per cent; kings, 94 per cent; and reds, 56 per 
cent higher. 


SUMMARY OF INVESTMENTS IN THE FISHERIES or ALASKA IN 1917. 


F Southeast | Central Western 
ea peat Alaska. | Alaska. | Alaska. | Total. 
Salmonicannime =. 355.26 to. ossdecas hee tse ssecoeens $19,929,055 | $9,412,791 |$17, 523,425 | $46, 865, 271 
Salmond caring esos cise nines <iespie fas or eee URS 70) Bee eee ced Ecos sseeees 940, 937 
Ralmon picklingwe: fests ccce cece cc haatanececce cae tess 199, 734 200, 688 465, 020 865, 442 
Salmon siveshs sect roose eee ee a2 big sce able tacos Slee SIO) |aoaakecseeaieemsiass taane 81, 579 
OTTING: TISNOTY «ce sactons ah swiacis sa ssiinelce cass cee ceas a 320, 087 223, 670 18, 245 562, 002 
iHalibutitishery. eet eas etee needed s de sdcve oe. ZOO OST NSS. tk toe | ciaelte ee ate ola 2, 200, 987 
CGAIBSH OY) 3 asemee bps deh ah oppitaet aoa 4 a oe Seat dem alaenmate se aicy 516, 536 891, 729 1, 408, 265 
Wittdie sherry 222 S2 see cea eae eee ee wna. wen ataceeeae 828, 495 39, 935 741, 496 1, 609, 926 
Clam canning 's (255. s52beee a epee acer: Sesh EOE UIE pets rE OR seen oA ee 294, 987 
By aLOOHELSH oh coast a das heb cise emeneas hes nidcamece sce LOS 5Sy| Seer sen|p etwas a aon 108, 153 


OL Meemrs tate aialelateta saiasinin\ enables seme ery at 24,609, 027 | 10,688,607 | 19,639,915 | 54,937,549 
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Summary or Persons ENGAGED IN THE FISHERIES OF ALASKA IN 1917 


gs Southeast} Central | Western 
Races, Alaska. | Alaska. | Alaska. | Total. 
IWIHIGES Ss oe ea saneE scot tease a ceet ca ee canes eee weet 7,494 2, 768 5,781 16, 043 
IN SUING is vane Soccer Soepiocne ce hea eee ae eee ne pe 4,281 993 896 6,170 
PAPANESS Wyse Ses Hs Seek EEA es Lee ie PhO bt fa 784 354 505 1, 643 
CHING CF page nia ao sete Soe ae ae aio Ae aera IRN re et ee 1,075 497 702 2,274 
Mexicans 22 (ae SDA SEE SCR a PE A TES Te 347 146 1, 054 1,547 
Miscollanieb iis ax 9e rel S dsc bite at Soe ease te tee ters. Oe 668 318 828 1,814 
Ae) REE ae See ees Ac St sesh ete ess py ee yk See Re 2 14, 649 5, 076 9, 766 29, 491 


a ( 


a Filipinos, Negroes, Porto Ricans, ete. 


SuMMARY OF PRODUCTS OF THE ALASKA FISHERIES IN 1917. 


a eee 
oo SEE——EE—S_ _ SE ES 


Products. Quantity.| Value. - Products. Quantity.| Value. 
Salmon: 
Canned... osc s2%8 cases. .| 5, 947,286 |$46,304,090 | Whale oil..........-. galls..| 900, 883 $438, 362 
Mild-cured........ Ibs. .| 2,850, 400 344,028 | Sperm oil............ do....| 197,670 149, 270 
Pickled: Sac. ee bbls.. 36, 390 590,497 | Whale fertilizer........ Ibs. -| 1,980, 600 61, 720 
Mreshi=.* 2.) ess2e8 Ibs..| 4, 559, 785 404,048 | Whalebone.......... dove. 14, 866 5, 500 
Krozome): 0. sse22 do....| 1,282, 182 81,574 | Trout: 
Dry-salted, dried, and Frozen... do 7,798 701 
smoked ....-. ... lbs 377, 000 53, 844 Pickled. . do 34, 800 1,899 
Halibut: Fresh... do 35, 168 3,317 
Hreshi. = seeese=+-G02--2| 7,038; 283 605, 205 Canned - -Cases. . 1, 408 10, 979 
Mrozenn cht soecec do....} 6,115,128 515,021 | Sablefish...... .---lbs-.} 1,020, 490 38, 303 
Olan Sarsboscee ee se ye Seal R Orie (0) 744,976 | Red rockfish. .- --dO....] . 150,453 3, 696 
Herring: Miscellaneous fresh fish, 
Canned.......... cases. . 49, 245 Rp aM? 4l re eee ees ba Ibs..} 114, 167 2, 247 
Fresh and frozen for LO) Tat alas aes ae ey cases. . 74, 515 274, 036 
foods. cee tactioce. Ibs... 23, 082 SO7s Shrimps tess Cee Ibs... 65, 000 3, 400 
Fresh and frozen for Crabspe at eee aes doz.. 410 665 
ait! 2G .lLE Ibs. .| 6,089, 780 57,556 | By-products, oil... -. galls... 25, 150 19, 560 
Pickled for food. .do....] 4,593, 025 248,299 | By-products, fertilizer and 
Dry-salted for food, Meal eles ese Ibs..] 1, 642, 000 42,313 - 
sated shtml Ste IBS. 265. 000 11,349 — 
Smoked for food..do.... 21, 600 700 otal: A ceca bes besecbielesetecenecs 51, 466, 980 
OAR oe galls..} 205, 992 82, 396 
Fertilizer: <. 2... tons. . 1, 037 40, 000 


SALMON INDUSTRY. 


The salmon industry of Alaska in 1917 made tremendous gains 
over that of any previous season, exceeding all records in respect to 
the size and value of the pack. This increased production was due 
in part to the larger number of plants in operation, and also to the 
very heavy run of pink salmon in southeastern Alaska. That a 
material advance in value of products would result from the unusual 
demands of the times was not unexpected, but probably no one was 
prepared to witness such extraordinary increases in value of products, 
particularly canned salmon, as to almost double the high figures of 
1916. 

Southeastern Alaska contributed more than a million cases of 
salmon over its production of the preceding season, the increase 
consisting chiefly of humpbacks. The main body of salmon was 
later than usual in making its appearance, and some concern was 
felt among packers lest the season be a short one. These fears were 
dispelled, however, when a late but heavy run of humpback salmon 
entered Iey and Chatham Straits, thus enabling all canneries to make 
good packs, while in some instances records were broken. The 
number of canneries in this district was increased by nine, including 
two that formerly packed herring only. 
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The industry showed a gain of seven salmon canneries in central 
Alaska, several of which were located on Prince William Sound, but 
notwithstanding this increase in the number of plants the pack was 
less than in 1916, though of considerably greater value. The decline 
was due primarily to the comparatively small run of humpback 
salmon, although there was a falling off in the run of red salmon in 
the Cook Inlet district. Karluk and Alitak were again conspicuous 
in that they showed even better runs of red salmon than in 1916, 
which was then considered an exceptional year. 

Western Alaska showed a pack of red salmon slightly larger than 
in 1916, even though there was a great falling off in the catch in the 
Port Moller region where five canneries were operated as against 
three in the preceding season. The entire pack of the five plants 
was less than that made at the Port Moller cannery alone in 1916. 
This is the only district in western Alaska where salmon are taken by 
purse seines, the chief fishing ground being off the mouth of Bear 
River. Opinions do not agree as to the ultimate destination of these 
salmon taken near Port Moller, since some observers hold that the 
run is local and destined to the Bear River lakes, while others main- 
tain that it is a part of the run to Bristol Bay. No definite conclu- 
sion may be stated in respect to these opinions. It would seem, 
however, that the opinion that the run is local is probably correct, as 
at no other region between Unimak Island and the Ugashik River have 
salmon been obtained commercially, except in the Port Heiden 
field, where a few barrels have been pickled. If the salmon ordi- 
narily taken in the Port Moller district are a part of the Bristol Bay 
fish deflected from their course by the currents of fresh water from 
the rivers near Port Moller, the small catch in that district may be 
easily explained by assuming that the main body of fish was not 
deflected in 1917 but held offshore and continued on its way toward 
the head of the bay. Perhaps also the almost incessant westerly 
winds prevailing during the time of the run may have influenced the 
movements of the salmon. 

The catch of red salmon in western Alaska in 1917 was the largest 
that has ever been made, aggregating more than 24,000,000 fish and 
exceeding by 2,500,000 the snare previous figures, those of 1914. 


SALMON CATCH AND FORMS OF GEAR. 


As in previous years, gear used in the salmon fisheries of Alaska 
consisted chiefly of beach and purse seines, and gill and pound nets. 
There were 599 seines in operation, the total length of which was 
98,520 fathoms. The gain in this form of apparatus over 1916 was 
165, southeast Alaska being credited with an increase of 72, central 
Alaska with 84, and western Alaska with 9 additional seines. 

Gill nets used in the salmon industry numbered 5,113 and measured 
in the aggregate 493,554 fathoms. They were divided among the 
three districts as follows: Southeast Alaska, 428 gill nets, a decrease 
from the number reported in 1916 of 132; central Alaska, 1,149, a 
gain of 644; and western Alaska, 3,536, an increase of 1,550. This 
is a net increase of 2,062 gill nets over 1916. 

Two kinds of pound nets or traps were in use, floating and driven, 
there being 72 of the former and 398 of the latter, a total of 470. 
This is an increase of 97 over 1916. Of the number operated in 1917, 


30 ALASKA FISHERIES AND FUR INDUSTRIES IN 1917. 


southeast Alaska had 72 floating and 243 driven, gains of 5 and 55, 
respectively; central Alaska had 136 driven pound nets, a gain of 
42 over 1916, the increase being largely due to the operation of two 
new canneries in the western part of the district; and western 
Alaska had 19 driven pound nets as against 24 in 1916, a decrease of 5. 

Taking Alaska as a whole, there was an increase of 31 per cent in 
the number of fathoms of seines operated in the salmon industry in 
1916; the number of fathoms of gill nets employed increased 19 per 
cent; and pound nets increased 26 per cent in number. 

Of the total catch of salmon in Alaska in 1917, 39 per cent was 
taken by pound nets, 32 per cent by seines, 28 per cent by gill nets, 
and 1 per cent by lines and dip nets. In 1916, seines caught 36 per 
cent of the salmon taken in Alaska, pound nets 33 per cent, gill nets 
30 per cent, while other appliances caught the remaining 1 per cent. 
The catch by pound nets 1n 1917 increased 6 per cent, but the catch 
by seines and gill nets decreased 4 and 2 per cent, respectively. The 
following table shows the proportionate catch by districts according 
to the principal kinds of apparatus used: 


PERCENTAGE OF SALMON CAUGHT IN EAcH District By PRINCIPAL ForMs or GEAR. 


Southeast Alaska. Central Alaska. Western Alaska. 
Apparatus. ee SS SS 
1916 1917 1916 1917 1916 1917 
Per cent.| Per cent.| Per cent.| Per cent.| Per cent.| Per cent. 
HOIMCSS esas tease ascents ct actan> so meras= 43 41 58 48 7 2 
PORTE MCLE? 5 ence ret semeteeeaees ost nee 52 55 35 38 7 4 
GO TetSs2 = 5c sccc tee nbee cnet aden s boek 3 2 6 12 85 94 


Alaska produced a total of 92,600,495 salmon in 1917 as against 
72,055,971 in 1916, an increase of 20,544,524. There was an increase 
of 22,482,783 salmon in southeast Alaska and 1,605,605 in western 
Alaska, but central Alaska declined 4,306,439. Further comparison 
of the catch of Alaska as a whole with that of 1916 shows that chums 
increased 1,147,864, humpbacks 13,067,308, and reds 6,763,804. 
Cohos declined 350,078, and kings 84,674. 

As of further interest in this connection, it may be stated that a 
total of 599 seimes used in the salmon fisheries of Alaska took 
29,381,979 salmon, an average of 49,052 per seine; a total of 470 
pound nets used in the same fisheries caught 36,091,649 salmon, an 
average of 76,790 per pound net. The relative efficiency of the two 
forms of gear was at the ratio of 5 to 8 in favor of pound nets. 
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SALMON TAKEN IN 1917, BY SPECIES AND APPARATUS, FOR EACH GEOGRAPHIC SECTION 


or ALASKA. 
Apparatus and species. Cee pies ‘yestern Total. 
Seines: Number. | Number. | Number. | Number. 
Gone: Or SUVEG:. J. o5-ovise den sth -ceaeeeieas Be 305, 471 50, 057 7,169 362,697 
Ghium, ontketate 4.2 5 55ot at 6s See se -| 4,465, 627 567, 336 61, 648 5,094, 611 
Humpback, or pink -| 16,506, 787 | | 2,561,677 612 | 19,069,076 
SIP SOR SPLINE cc sae eo wees arate 3 6, 461 1, 562 6, 705 14,7 
iRedworisoekeyeun2-5 b> sce -uk seecee eae 871,434 | 3,574, 225 395, 208 4, 840, 867 
Gt alee dee tase rans vcdeseeceeace maa cdam ae oe 22,155,780 | 6,754, 857 471,342 | 29,381,979 
Gill nets: 
Coho, or silver.....- -| © 321,860 229, 836 73, 733 625, 429 
Chum, or keta...... é 108, 376 77, 587 336, 708 522, 671 
Humpback, or pink. E 210, 335 140, 231 40, 522 391, 088 
King, or spring. ... 31,777 35, 215 95, 123 162,115 
Red, or sockeye. -- 535,912 | 1,251,376 | 22,822,194 | 24,609, 482 
MD idlertas weed eaetes tena ee eees see saee aoe = 1,208,260 | 1,734,245 | 23,368,280 | 26,310,785 
Pound nets: 
Coho, or silver. . 678, 642 84, 030 930 763, 602 
Chum, or keta -| 2,429, 939 355, 870 124, 289 2, 910, 098 
Humpback, or pink -| 25,190, 370 209, 964 560 | 25, 400, 894 
King, or spring... 36, 757 37, 489 14,576 88, 822 
Red, or sockeye. .. 1,322,005 | 4,618,346 987, 882 6, 928, 233 
AUST eet arise So SOCBE Scien c GOODE Eeiadoo: Cee nee 29,657,713 | 5,305,699 | 1,128,237 | 36,091,649 
343, 758 343, 758 
198 |. 198 
14, 213 14, 213 
326, 538 326, 538 
41, 475 41,475 
726, 182 726, 182 
Dip nets: 
CORO ROUSING Esse se ance pias deen tw so aeeeicinr Rela as |e a oadee eee 8, 767 
King, or spring. . 4,143 
Red, or sockeye... 76, 990 
Mapaleecwece css seccroe cs osccctdeces earesecta|s-oscen-c ts SOPOOO) pace nes 89, 900 
Total: 
ADR OR SVG 0a iiatete ale existe asia ens em sale onan ola 1, 649, 731 372, 690 81, 832 2,104, 253 
OHMET OM RELA Css Es Sige d2 ted onedsedee 7,004,140 | 1,000, 793 522, 645 8, 527, 578 
Humpback, or pink.. .-| 41,921,705 | 2,911,872 41,694 | 44,875, 271 
King, or spring........ aes 401, 533 78, 409 116, 404 596, 346 
Hed som Soekover sasceco co. oe onbeomeocenentiewadtas = 2,770,826 | 9,520,937 | 24,205,284 | 36,497,047 
Grantivotal wesaes. bbe SIE IISA. 2k 53, 747, 935 | 13,884,701 | 24,967,859 | 92, 600, 495 


CATCH OF SALMON IN BRISTOL BAY WATERS. 


Request has been received from commercial fishery interests for a 
compilation of the catch of salmon in the important Bristol Bay 
region of Alaska. Broadly speaking, about one-third of the yield of 
salmon from Alaskan waters comes from this region. The following 
table shows the catches made in the more important waters fished in 
the Bristol Bay district in the period of five years from 1913 to 1917. 
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SALMON IN THE COMMERCIAL OatcH, Bristot Bay Reaton, 1913 to 1917. 


Species and stream. 1913 1914 1915 1916 1917 Total. 
Red salmon: Number. Number. Number. Number. Number. Number. 
INNISHHG AKT reser. Moen: 5,236,008 | 6,174,097 | 5,676,457 | 3,592,574 | 5,679,818 | 26,358, 954 
Reushike 9:4 Aienbe os fe sents 173, 925 283, 718 228, 405 223, 343 167,421 | 1,076,812 
» Kvichak-Naknek.......... 13, 691,050 | 12,584,809 | 7,156,488 | 11,551,086 | 15,762,582 | 60,746,015 
zara: uyaotte. = ob wees 902, 728 897,767 | 1,216,252 | 1,578,862] 1,856,600] 6,452, 209 
pashiie. cages te sons pate 577, 615 254,716 509, 076 647,422 | 1,047,111 | 3,035,940 
otal see wets. oo See 20,581,326 | 20,195,107 | 14,786,678 | 17,593,287 | 24,513,532 | 97, 669, 930 
King salmon: i 
Ngishaeakscesaoepeseee- eee 67, 622 89, 599 116, 281 81, 591 73, 839 428, 932 
PUSHIK Saye ne caesar 34 94 106 330 477 , O41 
Kvichak-Naknek.........- 5, 648 10, 657 29, 392 20, 934 16, 155 82,786 
Wpapukt woos eee 254 405 510 S865 143 1,677 
Rigashike to 5h..504.c0t A 691 1, 209 1,739 1,904 531 6, 074 
Totals.ces. alee sds sce ees 74, 249 101, 964 148, 028 105, 124 91,145 520, 510 
Coho salmon: i 
Nushagak..«-..2.J<...0-- 66, 640 81, 434 117,172 293, 210 62, 260 620, 716 
Kvichak-Naknek.......... 2 17, 462 13, 271 288 3 31, 026 
Wrarake ss. ces. eect 165 IBSS escent. ee lean saenease se teneeenees 330 
MotaliO. esc eee 66, 807 99, 061 130, 443 293, 498 62, 263 652, 072 
Pink and chum salmon: ‘ 
INushapa os ae Seen ones 683, 201 932, 477 444,146 | 1,818,566 303,437 | 4,181,827 
He SS Neato eee eS 2 | | ds Se ee es eas 738 183 921 
Kvichak-Naknek.........- 13,940 173, 831 232, 082 304, 117 83, 019 806, 989 
[It rs aS GRRE 7, 450 7, 450 12, 004 7,500 5, 726 40, 130 
Pigasiile coco oe ds 25 14,704 14, 613 18, 212 49, 196 879 ; 
Wotal Senesewawoecee aaa a 719,295 | 1,128,371 706,444 | 2,180,117 393, 244 5, 127, 471 
Grand totallctecceee nose 21, 441,677 | 21,524,503 | 15,771,593 | 20,172,026 | 25,060,184 | 103, 969, 983 


SALMON CANNING. 
NEW CANNERIES. 


In 1917 there were 18 more salmon canneries in operation in 
Alaska than in 1916. Of this number nine were in southeast Alaska, 
seven in central, and two in western Alaska. Those in the south- 
eastern district were operated as follows: Alaska Herring & Sardine 
Co., Port Walter; Alaska Pacific Herring Co., Big Port Walter; 
Baranof Packing Co., Red Bluff Bay; R. L. Cole & Co., Tokeen; 
Haines Packing Co., Letinkof Cove; Lane & Williams, Moira Sound; 
Northland Fish Co. (floating plant), Metlakatla; Sitka Packing Co., 
Sitka; and Robert Scott, a floating cannery at Craig. The central 
district shows the following: Copper River Packing Co., Port Nellie 
Juan; Lighthouse Canning Co., Cordova; Moore Packing Co., Cor- 
dova; Northwestern Fisheries Co., Kenai; Pacific American Fish- 
eries, Ikatan; San Juan Fishing & Packing Co., Seward; Sockeye 
Salmon Co., Morzhovoi Bay; and Valdez Packing Co., Valdez. 
Those in western Alaska were the Fidalgo Island Packing Co. and 
the Phoenix Packing Co., both at Herendeen Bay. 

Included in the above list are three canneries that operated in 1916, 
but were not then engaged in salmon canning, namely, those of the 
Alaska Herring & Sardine Co., the Alaska Pacific Herring Co., and the 
Lighthouse Canning Co. 
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CHANGES IN CANNERIES. 


In December, 1916, the Lindenberger Packing Co. relinquished its 
cannery interests in Alaska by selling the Roe Point plant to the 
Northwestern Fisheries Co. and transferring the Craig plant to the 
Columbia Salmon Co., which latter concern also sold its cannery at 
Seldovia to the Northwestern Fisheries Co. It is reported that the 
Seattle Packing Co. retired from the fishery business in Alaska by 
the sale of the barge Amelia, used as a cannery in 1916, to the North- 
land Fish Co., which operated it at Metlakatla. The Sanitary Pack- 
ing Co. became the Ketchikan Packing Co., which continued the 
operation of the plant at Ketchikan. In the fall of 1916 the Sunny 
Point Packing Co. took over all the interests of the Northland Pack- 
ing Co., and operated the cannery also located at Ketchikan. The 
Canoe Pass Packing Co. built a cannery at Sugar Point, near Cor- 
dova, and moved thereto the machinery previously used in the leased 
quarters on the Cordova dock. 

The canneries formerly listed in the name of the Alaska Fisher- 
men’s Packing Co., North Alaska Salmon Co., and the Yakutat & 
Southern Railway Co. are now shown under the name of Libby, 
McNeill & Libby. 


CANNERIES OPERATED IN 1917. 


In 1917 there were 118 salmon canneries in operation in Alaska 
62 of which were in southeast Alaska, 27 in central Alaska, and 29 in 
western Alaska. 


Companies CANNING SALMON IN ALASKA, NUMBER AND LocATION OF CANNERIES 
OPERATED, AND NUMBER OF PounD Nets OWNED By EACH. 


Name. er Location. Faond 
Southeast Alaska: 
Paasicay WISHiCOs fay. Sets. 20h use sadaadee sbcdanssaee Il Waterfall...3-s2eses. tasteless 2 
Alaska Herring & Sardine Co..................--000 Li; Font: Walters: 1% Sse scaeas toe al 
Chilkoots. 22 s22-. 0222 asks b12 
Alaska Pacific Wisheries.(. 222.2 scesessacecctsccscsess SiitCHomly Stee scece dee ince ewes cg 
Pes AVe een nsoescsc nassasitn @13 
Alaska Pacific Herring Co. ............-..--------+6 1 | Big Port Walters. 060-2... 0505)50. 202. 
Alaska Packers Association : 2 (Wrane Raper irapcapsns sated elt 
GT TSMRMEST ee Wiratledlivsctsesccrsencctentess {7 
Alaska Sanitary Packing Co...............--es.0--- 1}. a SOO) -snescinteen mene ana ess 5 
. * SABI. clu cucawcbneccsice nt wie ale 
ATIACOLLES HASHOFIOS COM ssi. 05 ooo ae sascecdelless 2 Shakan 3 
Astoria & Puget Sound Canning Co...............- 1 8 
Auk Bay Salmon Canning Co. z 1 4 
Baranof Packing Co.... . 1 
Barnes, F. C..Co....285 3 1 
Beegle Packing Co.... : 1 
Cole, R. L., & Co....... a 1 
Columbia Salmon Co... ‘i 1 
Deep Sea Salmon Co...... ae 1 
DoynofHish Products| Co & sawehse ead sch sccescece 1 
Hidalgo island Packing Cosi. ei silecleesecteoscceces- 1 As 4 
George Inlet Packing Covi. atcssissme-sabossecce ee 1) \Georgetnlets,. 2225.2. sassee8 14 
iaines Packing Cols. \ sate demichecceet~sabeen cecica 1) Wetinko!; Coves.s220t se | see 
erriss Ply Oe COMey set. chet dclsaiedatawe ccc s melee ileawik inlet: = 2. cc.ssieceanaaee 12 
Hidden Inlet Canning Co. <-edatsecssedtecaccncens 1 meray pore eae ace ecm ced sais g Z 
p Ambler Bays. oacees neces cee 
Hoonsh Packing Co......-....2.ccsecccecnccesess. 2 {i gmat. 5c, (ee 13 
Hine, (Ge Wis, Oise seis ne cubis eee es eb occccem ac I) Nakat: Harbors 2c o0t en ae eee g1 
Karheon Packing! Cop-. sacgims sia petnice sets cece acme Ji |), Karheen.... cc cectnepeut ede. 5 
Ketchikan Packing’ Coy seces. basaeiesrcbecccecsas PAV Ketchixian . trices secas cate cere see ses 
Bane a7 Williams: <2. 225. csssstumesieetacabiccecncs aa dl; Moira Soundeesusrsseecedates| one tee oe 
Libby, McNeill & Libbyiesecsvsessetlas aavecccce ss I Naktitat..< -tse- cede sccntanccloastonae 
Myers; Geo... 6 Cosmo piisencsinetidaess access PWCHaisiii sas ccssanesaccess aces 7 
Worthiand’ Mish’ Co. ooo tas! saatascee ee eet access ns 1))\ Motlakatla... 22225525 Sie see6 2 
@ All floating. ¢ 4 floating. ¢6 floating. 91 floating. 
> 2 floating. 49 floating. 76 floating. 


99805°—19——16 
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CoMPANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NuMBER OF PounD Nets OwNED By Eacu—Contd. 


wares a Location. ph oe 
Southeast Alaska—Continued. 
North Pacific Trading & Packing Co...-..........-- 1 Set: eee ary sae Bal Ge 
undasiBay 3: .. Qiks aQ 
Eh nt ersBayesecins elon: Lee ae b2 
Northwestern Fisheries Co.......-.----.-------+---- 5 haart ee ea : 
OG*FOMMA sere tees} so <fes cece c 
Satite Anas o 2 goccncsewaaesaae b1 
Pacific American Fisheries. .......----.------------ ll }\ Excursion Inlet! : S355 42.2 3. 18 
Petersburg hacking Gon | 43.28 oi dese he seciee ee 1) Petersburg -- 2 42-- --25-o6-~- a 
hillan sy Packing Cos. ss5-sccn steam eo eimnae lei 1 | Pillar Bay. .-...-...-...--..-- 
Pointew arderbacking Co. 4: 4:4. .5c}\-s2s-c eb e eee 1 | Point Warde 
Dei paeysvi Dyoyeys Mel Ot Ki OWE STs SEP ee as Sar ee 2 1 | Ketchikan-.< 3... .. 
Sanborn-Crami@o.2 3222.4). 2h2k = 22Ebett a5. NS 1 | Burnett Inlet 
Sanbor-Cuttine Coe t3.-cepenc tence wemosioeep PA le Ce eee cient oes 
PSO) if raid 810) 02) ele SSC DASE Sem apmee seme ree WY WGretiges seo 2 Sean an sare ener 
SitkaphackinpiCors tye 2t i eee sence oaieeeee ance 1 | SitKa:..-.---/2---22--2-------= 
Smiley slr Oss saccan tees Sarna ele eencaa 1) Ketchikan... -Jecc.-<ate- see 
Starr-Collinson Packing Co:- «=. Jose 32-2 ste ee = 1 | Moira Sound 
Straits: PatkinglCo.t-h 2:52 be hos ee pee meres some ba 1 prow am Stas oo aie ee a 
Sunny Point Packing Co.....--.--.--+--2--0-000-- Ti eh oer oat tamer MAI 2 4 
Swiit-Arthir-Crosby: COs5--- s.-cen cen coe cee ee 1 lbelecetadsland!...-.) sate. -2 eee 
Taku Canning & Cold Storage Co............-....-. Pi Palkapsearbor. -t:52 2 Hse s25 15 
Neorvtarborinackine Co:2 322252552 ee a osee ee cecame 1.| See Harbor: -..2e22tcte:t-S 9 
Penakeewisheries COse. .<.issctenesceasccmwesesawcce 1. |MBenakege.. 2a5.2.- Sose ee ese 4 
Thitkep Packins CO -.-' qooccosme pace tosis eeccece Ii leRunterbayser ------seseeese 2B 
Union Bay: Fishieries'Co: - - 1. 7-3-eas-- eee re ae PMU piomMBay2. 2.2 .-...2 sees. s i 3 
Ward’siCove Packing, Co... ./-<2<<nescscccerceeneee ft | eWiard Covese. =. oo cceicmene se 1 
WiesesBatkine Co. . ss coc noses: epee ce seen rereee ee 1: t|hRose Iletaesisor- tenga nes 3 
Central Alaska: nes i ecis ete aioereinteleremaete 2 
ee ignik Stee Et Cec eee are 3 
AllaskoPackers ASSociation. 2... Sos -2ececceccccdees 4 A aE dS 14 
Larsen Bay-..-- SE sh 
CanoerPass Packin? Coos. : Ses ocsarssvs ces canescee 1 iCordovas-=- o---< ae 3 
Carlisle;Packine- Cozsc.sei2e. 1. eee RES A be ee ores Se eee 3 
Clark- Graham Cos ees i302 soles aerate abe eee 1 |, Hyak, River... -<-6= ve-ecemdeb|secnsc- 
Columbia River Packers’ Association............... 1 | Chignik- PF PSE 6 
Q ; (AlbppreroniDievr oS oeecioe sec | Secon 
Copper River Packing Co..........-.----........... 2 {p ort Mellie JUat. ...<..222 05 coe 
Deap,Sea Salmon 'Coeitaree’ 2-222 -beeeee sect 1 | Konik’Arm. Se 0e Fs. ou .sc ses 6 
Hidalroiisiand Packing!@0.). <1. o2--- sateen nee ee 1. Port Graham. ose 6 
Hoonah) Packing C0... 32. 2.2s.c<s-<i0s ssisenecesacod-ce 1} Katalin: 5.32222 aces ais eee eee eee 
Madiakdbisherips| CO: a2 cem maven secucmatabonacenine 1 | Kodiak: -c4-.-secics-c=ss cee 1 
Kibby; MeNeilicc& Libby. 2 bestest see tek ok tae 1..| Renal. coon e eee ee 16 
Lighthouse Canning 'Co.).2 22022 ees be onsen 1. |. Cordovas-f¢2 22Usi6. Soe eee 
Moore Packing Cos. (cca aosnigecee reer eetacececeteee sp ares 0 PRESSE eco enosses: saecie Acacac os 
Chipniks so 2so-eeeoeseos ace 3 
: . Until Seong seem Onsn ae Secccenc 14 
Northwestern Fisheries Co.....-.......-..........-- 5 = ddada ceeds SELES ee 
SeldGvit-\~ <epeee een cee eee 6 
UO eo rore wrole mie lmnin wie ipelwimiaialaeeeie | eee 
. . RAGA cars sesecweceee wie mateeee 13 
Pacific ee Fisheries 2 eine Cave... ontp is chee 12 
San Juan Fishing & Packing Co i USOward osc: sce toes caseee eee eyes wae 
ee ae 1 | Morzhovoi Bay. . F 4 
ez Packing Cos cic 22 00 wncwteee babes but cals ccscs 1.) Valdez.52b2 2ol oe ae 1 
Western Alaska: tame srobles Se ya 
oa Naknek River (3)..-.--.-.0.:.|.-...... 
Alaska Packers Association: =o ope tos sc tone ce cecess 8 Nuch hagale Bay (2) tel eiceee 4 
VOT 3 << o/ocei'e chet soe aes 
Alaska-Portland Packers’ Association. ............. 1 eaeee ak Bays sse.ceuueeen 3 
Adaske Salmon: Co- = -------22= es teeeceet ac see cee. 1.| Wood River... j..0.2 S22 2ee2 sce eee 
‘BeringiSes Packine.Co-;.” . 5. 9p abies sebecias thee 1 | Herendeen Bay............... 1 
Bristol Bay, Packing. Co: . -2 se eae tee cece 1 | Kvichak -Bay io. 220252222} te eeee 
Columbia River Packers’ Association............... 1! Nushagak Bay.............--. A etseeen 
Fidalgo Island. Packing (Cozi ooie-es. ibs it aloe 1| Herendeen ay 5 55 aeute a's Soest Soe 5 
fixes eras. ay (2) ..S2s 7. ans teeeeee 
Libby, McNeil € “hibby-. -----.---n2----5-2 i Oe iciae Wilver (2) ihc aa'sicill ae 
Genwi IRIVOrSacieteje coca sone | eee 
Tce eee eae Cowtertt 2h a.t £5. caectecys 1} Kootzebierr as 2.2. tat ns donk 1 
akne ackine (os 2255-5. eats che cseeween 1.) Naknek-River<..0.2 352s Bee ee 
Nelson Lagoon alte Oo. seeevas. } ES ee 1.| Nelson. Lagoon.#i'.2 1/4. 2ee 5 
Northwestern: Fisheries Coieisss aves ot oo acca 1 
Pacific American Fisheries. ..................-...-- 74 
Phoenix) Packing Co. <.....<-deeee et 168.2052 hee 1 
Red Salmon: Canning Co... .... 2... sdscseeebseeses- 2 
a 3 floating. ¢ 2 floating. ¢5 floating. 


b All floating. @1 floating. 
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STATISTICS. 


The number of canneries in operation in Alaska in 1917 was 118, 
as compared with 100 in 1916. The total investment was $46,865,271, 
an increase of $12,764,418 over 1916. The investment in southeast 
Alaska increased $7,198,635, in central Alaska $3,086,762, and in 
western Alaska $2,479,003. 

The number of persons employed in the salmon-canning industry 
in 1917 was 23,350, an increase of 4,110 over 1916, when 19,240 
were employed. Whites increased 2,823 and natives 767. Chinese 
decreased 97, Japanese 183, and miscellaneous 735. The decrease 
in miscellaneous persons employed is due to the fact that the Mexi- 
cans, which formerly were included in that category, are given 
separate classification in the list for 1917. 

There were packed in Alaska in 1917 a total of 5,947,286 cases of 
salmon, a holt de $46,295,900. ‘This is an increase of 1,046,559 over 
the 4,900,627 cases packed in 1916 and an increase of $23,034,661 
over the value of the 1916 pack, which was $23,269,429. The pack 
in 1917 establishes a new record in the production of the salmon 
fisheries, exceeding by long odds the pack of previous years in both 
quantity and value. Taking each section separately, the pack was 
as follows: Southeast Alaska advanced from 2,214,280 cases to 
3,294,851, an increase of 1,080,571 cases; central Alaska declined 
from 1,075,913 to 1,017,206 cases, a falling off of 58,707 cases; and 
western Alaska increased from 1,610,434 to 1,635,235 cases, a gain 
of 24,801 cases over the pack of 1916. A comparison by species 
shows that chums increased from 724,115 to 906,747 cases, a gain 
of 182,632 cases; humpbacks increased from 1,737,793 to 2,296,976 
cases, a gain of 559,183 cases; and reds increased from 2,110,937 
to 2,488,381 cases, an advance of 377,444 cases. Cohos declined 
from 261,909 to 193,231 cases, a decrease of 68,678 cases, and kings 
fell off from 65,873 to 61,951 cases, a decrease of 3,922 cases in 1917. 


INVESTMENT IN THE SALMON-CANNING INDUSTRY IN 1917. 


Items. Southeast Alaska. | Central Alaska. Western Alaska. Total. 
No. Value. No. Value. No. Value. No. Value. 
Canneries operated......- 62 |$4, 909, 505 27 |$2, 081, 865 29 |$3, 770,307 118 |$10, 761, 677 
Workine- capitals 5225 loc S.2 SHaT2 Ole ee ace 3, 678, 865 |........ tp OT9S60S4 oz. 22... 19, 230, 571 
WISPOSIPAIC ea st Liesdeecllca cles sie 35500; 302 o.oo ois AeA NG yp | See S88 s16uen soe 8, 410, 190 
Vessels: 
Power vessels over 5 
UOUS= 5 Foe hace dee 232 | 1, 202,346 72 622, 716 74 ) 1,051,140 378 | 2,876,202 
Net tonnage...... cl BB | ach ib PAW KOS Sul Spee oe DS U209| Saar ck 1 S02 fo see ones 
Launches under 5 
UOUSSe nt eee eee 106 83, 428 135 120, 705 33 113, 698 274 317, 831 
Spiling steer eee 4 68, 100 9| 328,500 31 | 1,022, 800 44 | 1,419, 400 
Net tonnage 2 5.) 4,332 If 2... <n TAC GOSS) Biel sos Lh gs i) ee 64, 679" cee a he 
Boats, sailand row...| 1,102 68, 818 657 50,527 | 1,348 291,664 | 3,107 411, 009 
Lighters, seccws, and 
house-boats ........ 338 186, 068 204 124, 906 180 228, 163 722 539,137 
Pilearivers. eo. 2.22. 50 184, 502 42 128, 380 26 335, 920 118 648, 802 
Apparatus: 
Haul seines. . .. 28, 020 129 43, 698 14 7,790 222 79, 508 
Rathoms- os 204|| 22,185) |f sn. eo. NO: ASI pen ee he 150553.. 4 oee eee Bi lial |e pene ee 
Purse seines.... 157, 399 10 8,970 0 60, 021 226, 390 
Fathom: +2200. 2 |"49rQao) |i Pome) UCAS | ake tani LRG EAS eh oe ert: NN RAO 
Gillmotsy 450s 45, 430 1,055 127, 623 17 311, 263 , 863 484,316 
Fathoms......... NAT" |b vote 8 SOAOGAT INS oe ee S2Atb Ror lee epee PAG Vs eee aeuee ha 
Pound nets, driven...| 240 | 854,551 128 | 374, 289 19 62, 738 387 | 1,291,578 
Pound nets, floating. . 72 DORA ORI ae cto cll o's ccm cannes eciee cae Cee certs 72 168, 485 
DipMiet sy Aen AN 6s 2 Ee Eee at 70 7 8 Oe Lees See 70 175 
Potalecwvossoss she) 4 oheue <2 199205 055 9]sus2us0. 9,412,791 |........ M1; S23 742504 Sess 46, 865, 271 


—_—_———— he 
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Persons ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1917. 


Southeast Central Western 


Occupations and races. ‘Rabin, ‘Alaska. Alaska’ Total. 
Fishermen 
Wihites: 220... ss ssscnc- sata cease seen eer ane steers 1,334 1,139 3,079 5, 552 
NATIVES Asa Sek to teceet secs eb peace ta v2 eee ees 1,348 286 227 1,861 
CHINGSO Ace rere een ee teers ase ee anes e hee nsiciach eee sacs estan sept eee aera 1 1 
AU SATS AELOGS 0 eratercyste aero ts ate ee re teeta = eer te Leese see alee: shee eth 1 
IMGRICANS ce isae ue ene ant aa ot ecru namaste eae pan 39 AL See oer 42 
IMISCOLLATICOUSI@A Saare ers acca mi eee caters nae see are 18 £5 Ree ge ad al 23 
MN Gtale owe ce akisn cee soe Seo cae tk beeen eee 2,740 1, 433 3,307 7, 480 
Shoresmen 
WNICESSEL ES Sebel «eet SE ELLOS ae- 2,358 788 1, 687 4, 833 
INSTITU OS a8. Se res ors ae: Pia te ea aes 1, 832 604 525 2, 961 
Chinese scsi eaten ss oo eee iticttoe sees aaeseesad cle 1,075 497 701 2,273 
JAPANCSO perce) a= See oem sees ee depick sue seep pee 740 343 498 1,581 
MORI CATS alatee Seer ales a alae aie wie eaten satan aiatetataerts 308 143 1,042 1, 493 
Mas collaneGUs!@o'2 Sea aaonctalctsla' tacts ees seen ores 649 312 828 1,789 
Ut Way fs A a Se ae ee ee ae ae ae 6, 962 2, 687 5, 281 14, 930 
Transporters: 7} PP iTeal ghee 
Whites PaO eT ae PERS OR See AAAS Ges 3 Sep Eee SHonr 418 252 227 897 
Ty EUS a at arigsb doc odnonciscins soceinidcindnetidigobsnsrisad 19 1 26 
JAPANESO.....--- eee e cee n eee cee nee n eee ewe e eens 8 Ui | set sBtaldaefed 15 
MISCOUAR SOUS oo tas ae sae sein cisiedeeicioncisjesemeseinion ic 1 1 ee See 2 
TODA ais mates Serres sae wine noise a caeietio see 433 279 228 940 
Grand total: 
Whites... 4,110 2,179 4,993 11, 282 
Natives. . 3, 186 753 4, 848 
HITIGSE ance cccae ces aoe see victors cree 1,075 497 702 2, 274 
UAPANCSO ree fae sete seis satan bee one Se Pena sae 749 350 498 1,597 
Mexicans 347 146 1,042 1,535 
Miscellaneous @.... 668 318 828 1,814 
EOP oe Se poate sae meses che ee aaeer es leetaemeceene cs 10, 135 4,399 8, 816 23, 350 


Filipinos, Negroes, Porto Ricans, ete. 


OvutruT oF CANNED SALMON IN 1917.2 


Product. Southeast Alaska. Central Alaska. Western Alaska. Total. 

Coho, or silver: Cases. Value. Cases. Value. Cases. Value. Cases. Value. 
}-pound flat....] 26,684 | $286, 435 Byres ie S4l, 1164. eA EAC ae ee 30,412 | $327, 551 
1-pound flat... 175 1,379 187 ep Ey eels 3 an Vip elas 362 2, 874 
1-pound tall....| 125,009 | 1,040,945 32,007 | 265,981 5, 441 $45,394 | 162,457 | 1,352,320 

Motalecseces 151,868 | 1,328,759 | 35,922] 308,592 5,441 45,394 | 193,231 | 1,682,745 

Chum, or keta: 
3-pound flat....| 26,760 200! 764. |. AALS. Gass SRT 26, 760 200, 764 
1-pound flat.... 1,625 10, 209 905 He 1) | Bee Rosen ese ARE se 2,530 15, 639 
1-pound tall....| 736,517 | 4,462,061 89,721 | 558,172 51, 219 335,411 | 877,457 | 5,355, 644 

Totaliz2: Jt. 764,902 | 4,673, 034 90,626 | 563,602 51, 219 335,411 | 906,747 | 5,572,047 
Humpback, or SSS SSS SSS SSS SSS SSS SSS. 
pink: 
3-pound flat....| 90,273 | 761,078 1,130 CHR Kip Mee a ete [eee ee ge 91,403 | 770,688 
1-pound flat.... 2,193 14, 238 3,821 23094 )| emer ona Salle ea). 6,014 37, 932 


1-pound tall... .|2, 057; 104 |13, 139,455 | 140,334 | 833,225) 2,121 | 12, 762 |2, 199, 559 |13, 985, 442 


Total.........|2,149, 570 |13,914,771 | 145,285 | 866,529 2,121 12,762 |2, 296,976 |14, 794, 062 


King, or spring: 


Z-pound flat....| 10,423 | 121, 525 321} 3,843| 2,229] 29,870| 12,973] 155,238 
i-pound flat...) 1,170} 13,259| 3,864 37,806 99 890| 5,133] 51,955 
I-poundtall....| 12,117| 1477896 | 15,102| 139,254] 16,626] 150,104| 43,845| 437,254 

TOtAl.ct<-25- 23,710 | 282,680| 19,287} 180,903| 18,954] 180,864] 61,951| 644,447 


Red, or sockeye: 
i-pound fiat....| 56,970] 747,180] 42,719| 541,943 | 24,620] 324,217] 124,309 | 1,613,340 
1-pound flat....| 23,236] 254,573 | 35,432] 383,100| 30,944} 307,613]. 89,612| 945,286 
1-pound tall....| 124,589 | 1,135,038 | 647,935 |6,025, 063 |1, 501,936 |13, 892, 062 |2, 274, 460 |21, 052, 163 


el 


2,136,791 | 726,086 |6,950, 106 |1, 557, 500 |14, 523, 892 |2, 488, 381 |23, 610, 789 
22, 336, 035 |1, 017, 206 |8, 869, 732 |1, 635, 235 |15, 098, 323 |5, 947, 286 |46, 304, 090 


Grand total. -3, 294, 845 


a Cases containing }-pound cans have been reduced one-half in number, and thus, for the purpose of 
affording fair comparison, all are put upon the basis of forty-eight 1-pound cans per case. 
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Output oF CANNED Sautmon, 1911 To 1917.4 


Product. 1911 1912 1913 1914 1915 1916 1917 Total. 
Coho, or silver: Cases. Cases. Cases. Cases. Cases. Cases. Cases. Cases. 
i-pound flat...... 1,574 2,719 3, 587 4,579 2,050} 13,145 | 30,412 58, 066 
1-pound flat...... 1,075 17 266 285 2,338 8,191 362 13, 534 
1-pound tall...... 131,259 | 163,462 | 71,926 | 152,199 | 119,880) 240,573 | 162,457 | 1,041; 756 
Metale ows ee 133,908 | 166,198 | 75,779 | 157,063 | 124,268] 261,909 | 193,231 | 1,112,356 
Chum, or keta: 
meneninid Hater. «| cia- ae 2,795 985 mebilaey ots 1,423 | 26,760 32, 336 
1-pound flat...... 7, DAB) | ss fate 2,619 5,568 Yl ee a 2,530 18, 279 
1-pound tall...... 316,550 | 661,838 | 287,314 | 657,918] 479,629 | 722,692 | 877,457 | 4,003,398 


Total..-.2..-°.. 323,795 | 664,633 | 290,918 | 663,859 | 479,946 | 724,115 | 906,747 | 4,054,013 


Humpback, or pink: 


3-pound flat...... 4,836 | 13,712} 20,822 2,103 4,325] 41,491] 91,403] 178,692 
1-pound flat...... 0,487 la284 kee 3,258 9, 286 3,508 | 14,796 6,014 46, 299 
1-pound tall...... 991, 005 |1, 266,426 |1,348,801 | 974, 660 |1, 867,683 |1, 681, 506 |2, 199, 559 |10, 329, 640 
Totals snes se. 1, 005, 278 |1, 280, 138 /1,372, 881 | 986,049 |1, 875, 516 |1, 737,793 |2, 296,976 |10, 554, 631 
King, or spring: 
1-pound flat...... 67 5,151 1,585 3,143 2,404 2,617 | 12,973 27,940 
AsPOUNGMLATLE HON | eae Pet ebay Riel Ce 4, 804 3, 755 3, 804 5, 133 17, 496 
1-pound tall...... 45,451 | 38,166 |  32,785| 40,092] 82,092] 59,452| 43,845| 341,883 
Motalkeeas okse 45,518 | 43,317] 34,370] 48,039| 88,251] 65,873 | 61,951] 387,319 
Red, or sockeye: 
+-pound flat...... 13,601 | 28,024] 29,041] 53,825]. 52,033] 81,565] 124,309] 382,398 
1-pound flat...... 4,967 | 16,242] 11,735} 64,671 | 112,847] 86,395 | 89,612] 386,469 
1-pound tall...... 1, 296, 750 |1, 856, 089 |1, 924, 461 |2, 083, 147 |1, 765, 139 |1, 936, 971 |2, 274, 460 |13, 137, 017 
1}-pound nomi- 
mele § ye yeeeey yay. heel eas cia eh eel re oer po) ee A ee ee 2, 298 
2 POUBG NOUNTAIS| st ooo as |b sec dhaciee alenie vena c| someh son telaoa Gee oebe 6006) oes eee 6, 006 


Total...........|1,315, 318 |1, 900, 355 |1, 965,237 |2, 201, 643 |1,932, 312 |2, 110,937 |2, 488,381 /13, 914, 183 
Grand total... .|2, 823,817 |4, 054,641 |3, 739,185 |4, 056, 653 |4, 500, 293 |4, 900, 627 |5, 947, 286 |30, 022, 502 


a The number of cases shown has been put upon the common basis of forty-eight 1-pound cans per case. 


AVERAGE ANNUAL PRICE PER CASE OF Forty-Eicur 1-Pounp Cans oF SALMON, 
1907 to 1917. 


Product. 1907 | 1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 
GCOHO: OMsly et sc caensccccacsnccse. $3. 91 |$3.98 |$4.07 |$4. 89 |$5.67 |$4.44 1$3.45 |$4.39 |$4.31 1$5.34 | $8.76 
Chim or Kei it ois 2.335.036! ! 2.97 | 2.53 | 2.28 | 3.04 | 3.72 | 2.37 | 2.21 | 3.37 | 2,59 | 3.34] 6.14 
Humpback, or pink. .....500cc.c6. 3.16 | 2.69 | 2.40 | 3.15 | 3.94 | 2.55 | 2.58 | 3.50 | 2.78 | 3.64] 6.44 
KARP ONSPHINE Ss 5 ne see 6 cogs demas 4.18 | 4.20 | 4.32 | 5.34 | 6.48 | 5.37 | 4.04 | 5.01 | 4.63 | 5.36 | 10.40 
Red; or, sockey:.)-c2..seesececess 4.59 | 4.52 | 4.53 | 5.30] 6.33 | 5.45 | 4.54 | 5.58 | 5.82 | 6.04; 9.48 


LOSSES AND DISASTERS IN THE SALMON-CANNING INDUSTRY. 


Two canneries were destroyed by fire during the season of 1917. 
The first of these was that of the Sunny Point Packing Co., at Sunny 
Point, on,September 13. It resulted in the complete destruction of 
the plant, except floating equipment and 26,115 cases of canned 
salmon. The value of the property thus lost was $214,000. The 
second fire occurred on the night of October 2, when the cannery of 
the Astoria & Puget Sound Canning Co., at Excursion Inlet, was 
burned, together with 38,938 cases of salmon. Property valued at 
$315,613 was destroyed by this fire. The Anacortes Fisheries Co. 
sustained a loss of property at its Kasaan plant valued at $19,530, 
including buildings, fishing gear, machinery, and supplies. In south- 
east Alaska other losses of fishing gear and equipment reached a val- 
uation of $18,629. 
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The companies operating in central Alaska were fortunate in that 
only minor losses ai equipment and gear, valued at $3,607, were sus- 
tained. 

The losses in western Alaska consisted chiefly of vessels. The 
Alaska Salmon Co. lost the steamer Thistle, valued at $10,000, when 
it struck a rock in British Columbia while northbound to engage in 
the season’s operations. The Bristol Bay Packing Co. lost the 
launches Corinne and Grace, valued at $9,500. On May 14, the ship 
Standard (1,461 tons net), belonging to Libby, McNeill & Libby, 
went on a shoal near Cape Constantine and was lost with her cargo, 
the total value of both being $97,000. The same company lost the 
ship St. Francis (1,757 tons net), when it went on the rocks in 
Unimak Pass on May 14. It was valued at $30,879. On May 9, the 
bark St. Katherine, owned by the Red Salmon Canning Co., was 
stranded at King Salmon Point, Ugashik River, while loaded with a 
cargo of cannery supplies for the season’s operations. Cargo valued 
at $65,000 was lost. New supplies were immediately rushed to the 
cannery from San Francisco by steamer, and reached there just before 
the salmon started to run. The St. Katherine was refloated by the 
aid of divers, pumps, and assistance rendered by the steamers Lehua 
and Kadiak, and was towed in ballast to San Francisco, where repairs 
were made. The cost of floating the vessel, towing charges, and re- 
pairs, was estimated at $75,000. Fishing gear and miscellaneous 
equipment to the value of $25,691 was also lost in western Alaska. 

Considering Alaska as a whole, the value of property lost in the 
salmon-canning industry in 1917 was $884,249. The loss of life was 
ereater than usual, 26 men having been drowned or otherwise acci- 
dentally killed. 


MILD CURING OF SALMON. 


The production of mild-cured salmon in Alaska in 1917 aggregated 
3,563 tierces as against 4,898 in 1916. This decline of about 30 per 
cent was due not only to the fact that there was a smaller catch of 
king salmon, but for the reason that a larger number of kings were 
used for canning than in the preceding season. But little, if any, of 
this product was exported to European countries, in former years its 
chief market. 

Southeast Alaska continues to produce the bulk of mild-cured salm- 
on, although approximately 100 tierces were packed in central Alaska. 
No mild-cured salmon were reported in the western district. 

A total of 23 operators engaged in the mild-cure industry in south- 
east Alaska, prominent among whom were the Alaska Herring & 
Sardine Co., Port Walter; Jakobsen & Hansen, Forrester Island; 
Noyes Island Packing Co., Noyes Island; Pacific Mild-Cure Co., at 
Hoonah, Port Conclusion, Taku Harbor, Tyee and Waterfall; Vend- 
syssel Packing Co., at Tyee; and the Northland Trading & Packing 
Co., at Saginaw Bay and Port Alexander. In central Alaska, the 
Kachemak Canning Co., at Tyonic, put up practically the entire mild- 
cured product of the district. This was incidental to the herring 
operations of the company. 
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INVESTMENT IN THE SALMON Mizp-CurING INDUSTRY oF SOUTHEAST ALASKA IN 1917. 


Items. No. Value. Items. No. | Value. 

Fixed) plants _-2.2-25.0.52-.225.-:- 10 /$116,671 || Gear: 
Operating Capital. 2... . 5 rs.ct<|---cs8ae 325, 313 Seines, purse.........seco25522 1 $225 
Vessels: _ Mathomse 2-222. cece ceten Zia Cee 
Power vessels over 5 tons..... 23 | 85,128 Semes, beach!) J... sete: .Sae2 4\ 1,250 
Net tonnage.............. OOF [anaes ct WBthOMS! sous. conocer 440 22 335 
Launches under 5 tons........ 1,364 | 329,700 Gui netss £3. (25h. SS. 28} 10,950 
Boats, sail and row........... 930 | 27,800 HaAthomise! 4.52 Seon moe pene Rosales teats ae 
Lighters and scows.........-- 7 5,310 Pound nets, driven..........- 2] 15,000 
PIG GNIVGDSs. cee . Seeesics eels. 1 6,000 MP relihinest 122 Soe Le sss 2,505 | 17,590 
ROLE Jo co esSocnctewcscsteckeess 940, 937 


Persons ENGAGED IN THE SALMON MiILp-CuriInG INDUSTRY OF SOUTHEAST ALASK 


IN 1917. 
Occupations and races. No. Occupations and races. No. 
' 
Fishermen: Transporters: 
IVUITOSS ohn ee cot sak. dk ceececcss 1, 933 MOS 32-86. aa oceans nfsntcie eee 64 
NA tivesiepeeeeaseh een te eet cocodaes 1,000 Natives. 2 oh cncas ean. aesaewe meee 2 
THAME sho sece os sade cece cet: 2, 933 Dotal....... .senesecbae wees 66 
Shoresmen: Grand total... 1) ossnsce da 3, 137 
te eGo REE babbo Sadar Sac oseeere 106 
UNLIVOS fotos ose otin ciao seca cewoe~'sni 32 
Totalic stoi 2scceacecceaeeecte ss 138 


PrRopucts OF THE SALMON Mitp-Curine INpustTRY IN 1917. 


Species. Tierces. | Pounds. Value, 

Southeast Alaska: 
Rep Salmon ce S Sk 5k Ss RON SOREN © fase 2 Pea Pe oe 2,937 | 2,349,600 | $301,560 
Goh ois slit oneket oso k res See Sea ES Eas 327 261, 600 21, 590 
Chinm'salm ones. 2t kt ssen. ae ee hoes PASSES eh aot cee sa ch one 91 72,800 4,015 
Humpbacksalmonisiiges . ees ae. See ee toe ae Cees etd 97 77,600 3,840 
Leder lsedbrroic # Wee eae pe OM STs Py ee ee 5 4,000 200 
Che se aoe tna ecies heads a ocoe aia sioce tau a dees eens sasies 3,457 | 2,765,600 331, 205 
Central alaskas Kang salmonmin. to oes cos sean ee cnae eacseuceee eee eee 106 84, 800 12, 823 
Geraci BOAR Wee a2 See 8 Mebane ER Ey ae ~~ 3,563 | 2,850,400] 344,028 


SALMON PICKLING. 


Salmon pickling in Alaska in 1917 was carried on to a considerably 
greater extent than in 1916. The industry shows material gains in 
the number of salteries and in the investment. The production of 
pickled salmon was also approximately 100 per cent greater than in 
1916. 

A total of 37 salteries were operated, of which the southeastern 
district had 13, the central district 11, while the western district is 
credited with 13. This is a gain of 11 for southeast Alaska and 6 for 
western Alaska. The number in the central district is unchanged. 
The increase for the entire territory was 17. Investments in 1917 were 
$862,399, as against $340,887 in 1916, a gain of $522,512. The num- 
ber of persons employed increased from 277 in 1916 to 509 in 1917. 

Western Alaska continues to lead in the production of pickled 
salmon, the bulk of the yield of reds coming from that district. 
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Among the large operators may be mentioned the Alaska Packers 
Association, Alaska Salmon Co., Libby, McNeill & Libby, Peter M. 
Nelson, and Olson Bros., all of whom are established in the Bristol 
Bay district. 

In 1917 Alaska produced 36,390 barrels of pickled salmon, as 
against 17,734 barrels in 1916. The value of the pack was $590,497, 
an increase over 1916 of $377,830. According to these figures, the 
average value per barrel was $16.20. ; 


INVESTMENT IN THE SALMON Pickiine INDUSTRY IN 1917. 


Items. gre wea Central Alaska. Nomen Total. 


No. Value No. Value. No. | Value. No. Value. 


Salteries fo. 5. ote cece ook oes ee eee 13 |$62,320 11 |$69, 514 13 [$129,018 37 |$260, 852 
ce) sae Capitalossea. «8. beset atsetece 85; 402) os oo. - CALS Ti | aoe oe 247,664 |_....... 404, 280 
essels: 

Power vessels over 5 toms.......- 8 | 36,062 6 | 21,550 1 5, 500 15 | 63,112 

Net tonnarest 5. 2c seeacease ATL eee D7 Ae eee AKON eee ee 213) ||s te 

Launches under 5 tons.......-.-- 6| 4,850 6| 7,900 4 6, 400 16 | 19,150 

Salm ge ee ener cictie etree oe ee ernie ete ieteets| nateete ste (ere sacar 4] 47,000 4] 47,000 

Net tonnageiise ccccwcu cee ee eecisn| oe aoe mel eamemiene eae TCU TAU) Nop et et 1, O70 eee 

Boats, sail and row.....--.....- 22 945 39} 1,790 72} 10,530 131 { 13,265 

Lighters and scows......-....-- 4] 2,470 4 800 8 6, 100 16 9,370 
Gear: 

Haul somes <i. ...c eee 10} 2,025 26] 4,572 7 910 43 7,507 

AtHOMS=S2snto semen cone 920) -26 es 2,660 |........ BY iin Gee eae ONS [yale eee 

IPTTSS SCMIOS == cece he nae ee eee ess 3} 2,990 OM eR Rest O08 ca tel Ye a 4 4,490 

a phoms 85a Se Bee 365 |Poeemaee 250 sae eae eee aie ee (iG Pee 

GH IGES  ooc2e fess ee acease eee 5 715 8, 503 119} 11,896 217 | 21,114 

OSTNOMSs). eet eee eee ADDAL Aden oas (ipmesy (tl Pee Ne a BiSba dee ee ce 15,380cl peceoes 

NANOS sce sec oie aoe eee Lone 3 5 15 405 2 0 412 

Pond Mets @riven( sees 5.62) el eeeeeee|aaner en 6; 918; O00). Seealese eee 6 | 13,000 

Pound nets, floating ...-.-.-.....- TL SGO" Seeec | sacenige scene scee| ae seme 1 1,890 

Total erates Gets sesad seen aone asec see 199) 734) | ese eee 200) 688" \5 creo 465 (0201 |geseaser 865, 442 


Southeast Central Western 


Occupations and races. Alaska. | Alaska. | Alaska, | Total. 
a a 
Fishermen: 
Wihiheseee eter coe mee cca: ecto ceenetee acs eaaeesinn 44 163 
IN ECGS See Oe oe eee enc ew eminteecimsisinneccenomeees| Ccempen een tle 78 
IMGXICANSE sono teccnanccntbecareotscs cenememerean nel ee sane eenee mamaria 12 
Ota eee tea se aoe ee eee eae Seale ae aan aeminenatala 44 253 
Shoresmen: 
DVRS oie alors mises eo eens sie oa nintnwie > stele iene aminialeiecatet= 59 154 
NabiVeS: cue chwtu ec sect cme Cate cee eee ve ocp che ee cltecpemmlesees 52 
Total eis ee sees et lect 59 206 
Transporters: 
hike cdigcest tioie se OI a eee 29 49 
INSLIVER Ss tomaon toe seomare Ure eoseeens so raawansceneeenlasoaaendesers 1 
Totalcecnvesccebestascssesedase soaker noe noeaeeee 29 50 
Grandi t0tal sascceh ous epee dascdscanossnecescseaere 132 509 
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BARRELS @ oF SALMON PiIcKLED IN 1917, BY SPECIES. 


SS _ >a SSS 0 fe 


Product. oa a Central Alaska. yore Total. 


No. Value.| No. Value.| No. Value No Value, 


Coho, or silver ...¢....2)----------<--= 1,387 |$22, 275 185 | $3,230 226 | $4,126 | 1,798 | $29,631 
Moho bellles- ers oo sces fees Ss Se 11 SOG scene che ee AR ELE. SA ee em ee cee 11 326 
Coind orikete, vece<sh on venus <svtane 959 | 11,948 512 | 7,271 251 | 2,680] 1,722] 21,899 
CHS GILIOS | ee eee acca coc cectwcms 15 300 42 630 16 432 73 1,362 
Humpback, or pink .........-.-.---- 5,453 | 72,724 80 617 43 516 | 5,576 | 73,857 
Humpback bellies..-.---....-.------| © 84] 2,245 24 600 2 40 110 2,885 
King, or spring 1 15 62 | 1,157 296 | 5,384 359 | 6, 556 
en Pupeilins arace sc ccon seek cas ose eee lasececm st aa-e mn t TAO er caanl ae ase 7 150 
Red, or sockeye 50 921 | 2,368 | 45,489 | 24,292 |406, 609 | 26,710 | 453,019 
enuelliose epee cas ays Se, 528 SS ete a | Gea ela tein 22 770 2 

ROGH ace dees x dus stews maec see! 7,960 |110,754 | 3,302 | 59,914 | 25,128 |419, 829 | 36,390 590, 497 


eee a Se en) Oe 


@ Barrels holding 200 pounds of fish. 
SALMON FREEZING. 


All plants equipped for the freezing of salmon are located at the 
more important fishing centers in southeast Alaska, except one which 
was built at Seward, in central Alaska, by the San Juan Fishing & 
Packing Co. Those in southeast Alaska are owned and located as 
follows: New England Fish Co. and Ketchikan Cold Storage Co., 
at Ketchikan; Booth Fisheries Co., at Sitka; Columbia & Northern 
Fishing & Packing Co., at Wrangell; Juneau Cold Storage Oo., at 
Juneau; Taku Canning & Cold Storage Co., at Taku Harbor; and the 
Glacier Fish Co., at Petersburg and at Scow Bay, where the barge 
Glory of the Seas was used as a cold-storage plant. 

The output of frozen salmon in 1917 was 1,282,182 pounds, valued 
at $81,574. This is an increase in production of 418,776 pounds and 
in value of $47,166 over the figures reported in 1916. 

One trap, valued at $2,500, and owned by the Juneau Cold Storage 
Co., is credited to this branch of the industry. 


SaupMon FROZEN IN ALASKA IN 1917. 


Species. Pounds. | Value. 
ee en le 
Coho salmon) ste ss cb be seek SS SELL on ldpiddsineneaisic <lslngsacetan ems 415,174 $24, 308 
@hicim SalOM akc Ske cache ceed ce one sek emcee eae nip anidennaaie\a<euinaicieitn =a misiein's 302, 816 14, 769 
Humpback salmon... 22.22.2222 222 eee eee cece eee eee cere ener ccce eee nsccereeees 226, 253 9, 086 
King salmon .. 22.22.25. 2b boob see pene ete ens niaeininieald o= einige nin aa mnimrciainisien ee hae 301, 777 30, 460 
red cal UOT ee eae ons coe eel Semis cia capiaeln ot sldele saplww'ain's einleaaic sap ninae'ele sm a'seir mie = 36, 162 2,951 

Opa e ee ce ae oe ota naaee eee caneccertonssqceetatcchnccmenaqerccansoniamisel= a 1, 282, 182 81,574 


FRESH-SALMON TRADE. 


Customs records at Juneau show that 3,559,785 pounds of fresh 
salmon were shipped from Alaska in 1917 and that the value of this 
roduct was $304,048. This is an increase over the figures given 
or 1916, when the production was 1,480,515 pounds of salmon, 
valued at $118,316. The trade in fresh salmon fluctuates consider- 
ably as the demand for salmon in the other industries may be great 
or small. With the high prices paid for salmon at the canneries and 
freezing plants, few operators found markets sufficiently attractive 
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to justify the additional cost of preparing their fish fresh for ship- 
ment. ‘Those who made large shipments of fresh salmon from 
Alaska were H. Bergman, at Ketchikan; National Independent Fish- 
eries Co., at Juneau; Pacific Mild-Cure Co., at Waterfall; C. M. Coul- 
ter, at Wrangell; Alaska Coast Fish Co., at Douglas; Glacier Fish 
Co., at Petersburg; and Lars Hansen, at Kake. 

Several of these companies are engaged in the fresh-salmon trade 
only incidentally, as their major operations are along other lines. 
This business shows, however, some investment in plants, boats, 
and fishing apparatus; it also shows a considerable outlay in wages 
paid to those employed in it. 


INVESTMENT IN THE FRESH-SALMON TRADE OF SOUTHEAST ALASKA IN 1917. 


Items. = Value. Items pee Value 
PIatitis Sade s assess Joe me oe Cae ae | Shee $8,670 || Seines, beach (500 fathoms) ....... 5 | $1,441 
Operating capitaliee2h- 2 =. ~.5ccec|i eee ee oe 31,500 || Seines, purse (100 fathoms)....... i 1 880 
ages paid e)- 26: Cle. SERCO See 8 11,662 || Gill nets (575 fathoms) .......-.--- 4 480 
WUADNGHOS Se epics teins sacto ote DA\4 do; 20051) Pound nets, driven’: 2625-222. 3 | 11,500 
IROWDGALS Rec ae aeeeeth eo cee 6 119 
BOOWwS at ee as het beer sees eth a 90 Total 2. Jack eeaccue 23s. eee S 81, 542 


A total of 37 persons were employed by the concerns, engaged princi- 
pally in the marketing of fresh salmon. Statistics are not available 
to show the quantity of salmon that was used fresh locally, but it 
may be estimated as having been 1,000,000 pounds, having a value 
of $100,000. In view of the fact that fresh salmon are served through- 
out the season in all leading restaurants and hotels in Alaska and on 
all steamers plying along its coast, the above estimate may be too 
conservative. <A large quantity of fresh salmon was also consumed 
at the various canneries and fisheries, which it would be desirable to 
include in order that the fisheries might receive full credit for what 
they produced. 


DRY SALTING, DRYING, AND SMOKING OF SALMON. 


In southeastern Alaska the Cross Sound Packing Co. of Alaska, at 
Gull Cove, dry salted 1,500 pounds of red salmon, valued at $120, 
and 53,100 pounds of humpback salmon, valued at $2,424. In cen- 
tral Alaska the Kenai Fishing & Packing Co., at Eshamy Bay, dry 
salted 100,000 pounds of red salmon, valued at $10,500. At Apokak, 
in western Alaska, the Kuskokwim Fishing & Transportation Co. 
dry salted 47,000 pounds of king salmon, valued at $4,700; 130,000 
pounds of red salmon, valued at $11,700; and 40,000 pounds of coho 
salmon, valued at $3,600. 

The only reported drying and smoking of salmon was done by the 
Beluga Whaling Co., at Three Mile Creek, Cook Inlet. About 1,400 
pounds of beleke, valued at $350, and 4,000 pounds of red salmon, 
valued at $450, were prepared in this way and marketed in Alaska. 

The Yukon River and its tributaries furnish large numbers of 
salmon which are dried and smoked for local use by the Indians and 
others, and as food for dogs. Accurate statistics of the number thus 
used are not at present available, but it is known that hundreds of 
tons of dried or smoked salmon are thus used. This source of food 
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is of vital importance and its continuance must be insured. Doubt- 
less all of the large rivers that flow from the interior of Alaska con- 
- tribute some salmon for the sustenance of the people who live along 
their banks, and were it possible to gather data showing the quantity 
so consumed the production of the fisheries would be considerably 
augmented. 

Reports have been received for a total in 1917 of 377,000 pounds 
of salmon dry salted, dried, and smoked in Alaska, valued at $53,844. 


SALMON BY-PRODUCTS. 


The manufacture of oil and fertilizer from offal and waste material 
at the salmon canneries was engaged in by the Fish Canners By- 
Products Co. at Ward Cove, and the Pacific American Fisheries at 
Excursion Inlet.. The North Pacific Trading & Packing Co. did not 
utilize any of the refuse from its cannery at Klawak in the prepara- 
tion of by-products as formerly, and its plant was therefore not in 
operation. 

The investment in this industry in 1917 was $108,153, as com- 
pared with $124,709 in 1916. Sixty-five men were employed in 
this work in 1917, which is 10 less than the number employed in 
1916. The value of the products was $61,873, an increase of $13,948 
over the output in 1916. 


Output In By-Propucts INDUSTRY IN ALASKA IN 1917. 


Items. Quantity.| Value. 
OU ep aa tee sagas dow ideale soo f east ship's dase? dae sees. <a <gait- <2 5 gallons...) 25, 150 $19, 560 
Jit DILAR HE » Si no HRSU SD CORRS OIek Soom Sod CRUC Heid bo Da eas aaercr Ao Sb bbodesebasr tons. . 821 42,313 
TET en eee DanC ae SOR COOC See SEP EI Oo s Sr Ge age SS 5CEe in Fane Toe Se nae [Oe See, Sue 61, 873 


HALIBUT FISHERY. 


The halibut fishery of Alaska comes next to the salmon fishery in 
quantity and value of product. The halibut fishery off the coast 
of Alaska is conducted chiefly upon seven fishing grounds, which, 
in the order of their location from east to west, are generally desig- 
nated as follows: Noyes Island, Coronation Island, Cape Spencer, 
-Yakutat, Yakataga, Cape Cleare, and Portlock Bank. All of these 
localities are visited by the “ager vessels of the halibut fleet, the 
Yakutat grounds and Portlock Bank producing probably the bulk 
of the catch delivered at Puget Sound and neue Columbia ports. 
The smaller vessels as a rule frequent the inshore grounds of south- 
east Alaska, and deliver their catches principally at Alaskan ports, 
although the larger of these boats often go to Prince Rupert. 

As for several years past, vexing problems in connection with con- 
flicting American and Canadian interests in the Pacific coast halibut 
fishery have continued to occur.. Some American interests have felt 
that the trend of the halibut trade toward Prince Rupert.has been 
caused by unwarranted activities that demanded and justified prompt 
and decisive action lest Canada profit greatly at the expense of this 
country. Upon the other hand, Canadian interests have no doubt 
felt that they were within their rights in taking advantage of trans- 
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continental railroad terminal facilities at Prince Rupert, nearer some 
of the pen bes fishing grounds than other important railroad 
centers, to build up as large a trade as possible in the halibut industry. 


STATISTICAL SUMMARY. 


The investment in the halibut industry in Alaska was $2,200,987 
in 1917 as compared with $2,149,311 in 1916, an increase of $51,676. 
The number of persons employed in this fishery declined from 1,116 
in 1916 to 909 in 1917, the difference having been absorbed by the 
salmon industry and credited to it. The halibut fisheries produced 
a total of 13,153,411 pounds, valued at $1,120,226. This is an 
increase of 1,657,854 pounds over the production in 1916. In a 
comparison of the selling price of halibut by independent fishing 
vessels at the ports of Seattle, Prince Rupert, and Ketchikan, it 
appears that the average price per pound received by the fishermen 
ee the year was 94 cents at Ketchikan, 124 cents at Prince 
Rupert, and 153 cents at Seattle. The average price at Petersburg 
was probably not higher than 74 or 8 cents per pound. The Ketchi-: 
kan figures are based on prices paid in January, February, March, 
June, August, and September. Gubtations for the other months are 
not reported, but it is improbable that the general average would be 
materially changed by their inclusion. Prices for the months named 
ranged from 12} cents in February to 7 cents in March. 

Prices for Prince Rupert are for the entire year and are 33} per 
cent higher than in Alaska. The highest price was 18? cents per 
pound in October, and the lowest 7 cents in March. 

Seattle prices averaged 663 per cent higher than those at Ketchikan. 
In 1917 halibut sold at 8 cents per pound in May and 30 cents in 
September. 

The total catch of halibut on the Pacific coast was approximately 
60,000,000 pounds, of which probably 30,000,000 aocaae were taken 
from the grounds contiguous to the coast of Alaska. Available sta- 
tistics show, however, that only a little more than 13,000,000 pounds 
was credited to Alaska. Undoubtedly a large part of the halibut 
delivered at Prince Rupert is also taken on these grounds, so that the 
estimate as above given is substantially correct. 

Those chiefly engaged in the halibut industry in Alaska in 1917 
were the Alaska Coast Fish Co., at Douglas; Booth Fisheries Co., at 
Sitka; Columbia & Northern Fishing & Packing Co., at Wrangell; 
Glacier Fish Co., at Petersburg and at Scow Bay, where the barge 
Glory of the Seas was used as a floating cold-storage plant; Juneau 
Cold Storage Co. and National Independent Fisheries Co., at Juneau; 
Taku Canning & Cold Storage Co., at Taku Harbor; New England 
Fish Co. and Washington Fish & Oyster Co., at Ketchikan; and the 
San Juan Fishing & Packing Co., at Seward. Buyers for the Ripley 
Fish Co. were located at Petersburg and Ketchikan. 

The New England Fish Co. suffered the loss of the steamer Man- 
hattan off Cape Spencer during a severe storm on November 15, 1917. 
This vessel (134 tons net) was valued at $125,000. 
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INVESTMENT IN THE ALASKA HALIBUT FISHERIES rn 1917. 


Items. pies Value. Items. Rom. Value. 
Fishing vessels: Dories and scowSs.............-- 299 | $18,800 
Steamer and gas............-- 136 | $954,090 || Fishing epparafis a ey ee 57,105 
MONARO se aecdesecescse PHS (hn | ee Shore and fixed property.......]...---.- 265, 100 
SEA (Esa he ae a 1 | 153,000 ——_|—_____ 
MONNAPOS sees occ cece y(t MOLB ts eeecateecacescoes| shee eee 2, 200, 987 
(eANCHCS pace ce nen kae cane 3 2, 892 
Ourfitz....ts5.. BE eS RBatoose, i 


Races Number 

RWW MILES oe ecient ee aac men icteaciblonea ates alate a o(aiarsrctaiciaee'disla at iaatewia siein dnowmees jasc onketancnact esse 899 
WNALIVES so csencusesccccss ecm eacicminaccits Jen atancasaasvucweeas esa suaedtwlechcascseveencdseossemas 10 
MOtal Toa ee hectare endo clas meu een teescb cesuseeecdevecacrpececue Rwuledecucewses seabeseeae 909 


Propucts oF THE ALASKA HALisuT FisHEery In 1917. 


Products. Pounds. Value. 
Halibut: , 
MESSIANIC IIGINS LOCA) SSS es totes cwine See sitite amie cdctite cdcccssOwlncccvcceceteaa 7,038, 283 $605, 205 
ORDER Sas seat Septem swale eletuaelcle siels slaf= cuiaiisielele'a cag alclelciaitists ac lactowiee mina Suetesjeinic 6, 115, 128 515, 021 
a ret OLN IS UREN Nice Santee nd UE OER ce din coanonvedaae 13,153,411 | 1,120, 226 


Nee ESS 


The following additional statistics of the Pacific halibut industry 
were submitted by E. J. Brown, local agent of the Bureau at Seattle, 
who, in January, 1918, visited the important halibut fishing centers 
of Alaska and British Columbia: 


Hauisut LANpINGS AT PrincipaAL Ports or THE Nortu Pactric, 1912 ro 1917. 


Ports. 1912 1913 1914 1915 1916 1917 Total. 
Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. 
Sbattle:--5i2hsc.c- 27, 246,100 | 29,916, 500 | 35,520, 400 | 27,906, 473 | 16,152,135 | 15,872,000 | 152, 613, 608 
Ketchikan........ 6,806,003 | 8,744,850 | 6,305,175 | 5,226,840 | 4,107,311 | 4,008,000 | 35;198)179 
Prince Rupert....|.......-.--- 7,320,755 | 8,742,100 | 18,722,877 | 19,278,395 | 18,140,000 | 72,204,127 


ish Corumbia. ..| 16,550,000 | 8,833,500} 6,868,500 | 8,986,000] 6,853,000 | 5,162,000 | 53, 253,000 


ee 


Metal. j.- 0. 50, 602,103 | 54,815,605 | 57,436,175 | 60,842,190 | 46,390,841 | 43,182,000 | 313, 268, 914 
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Pounps or Hatiput LANDED BY OFrrsHORE FISHING FLEET AT PRINCE RvuPERT, 
BritisH CotumsBiA, Durine YEAR 1917, SHow1ne ReEcEreTs BY VARIOUS Firms 
FROM INDEPENDENT AND COMPANY- OWNED VESSELS. 


Canadian Fish & | National Atlin Fisheries 
Cold Storage Co. Inde- Royal Pacific (Ltd.). 
endent Fish Co. | Fisheries 
Months. isheries| (inde-. | Co. (inde- 
Inde- Com- (inde- |pendent)./pendent).| Inde- Com- 
pendent.| pany. |pendent). pendent.| pany. 
VANUALY< 6245-546 ce eek se ap oaes 63,0005]... cece 
HGbDIalyrecst ccs speesaet cron ace ; 10 OOU TE cc eerere 
yen ce te both o cbt soetacmatine - 218, 000 105, 000 
April). csc acct tS hs  RS : 485 D008 Ft... = 2-5 
BYES eet ewac oe nok eee ee 535, 590 20, 000 
JUNO cre seweewtee cesses seeteee 402000 mast acakc 
DU onsen eee weivecueee enacwee 321; 00042. 25 ones 
AUSISHIVE Coos. wc bccaccceeces| 7440004: 280°000'| 31,0002 7* °60;'000)|""; 50:000)) “298000:|2s 22-25. 
September 
OctObene te soote sce 
November 
December 
ote a8 eS San te 7,718, 000. |3, 226, 000 90,000 | 592,000 | 749,500 |2, 758, 500 252, 000 
Booth Fisheries Co. Total. 
Grand 
Months. 
total. 
Independ- Independ- 
ent. | Company. | "ett 
VANUBLY fhe oe sotcat cose sate celeseeeeee aa 44,000 42,000 582, 000 
Pebritanyeus «<4 -8k0 250 este eccccmsecceae 8, 000 35, 000 532, 000 
Maron 295 occa es 22! eo tc aenacmecdenos 206, 000 30, 000 1, 437, 000 
ADT occdace couudiatne eke wa eieiseadee we BADOO i: sease steer 2,011,000 
me evry 0 SS ete see ee 8 ee a 380 OOO nn aacrmjaiete 2, 800, 000 
VUBO Saw ce th tod See cas eee renee eae 357, 000 55, 000 2, 299, 000 
Jualperesssr ee Seecs her becca teeta ceteeke 422° D000 Saccsemsncae 2, 404, 000 
INEPUSE ee once aces clee sem seh meg ne vale teneee Z8b 000022 728 semanas 1, 749, 000 
Heplemiber. fh len thecodas 2. ck oocsbeqawse- nc 253,000 |.....--.---- 1, 682, 000 
October 1, 025, 000 
November 1, 048, 000 
December 571, 000 
Total 18, 140, 000 


2 2 


PuRcHASES oF HERRING Bair aT KETCHIKAN BY CANADIAN HALIBUT VESSELS IN 


1917. 
Date. Name of vessel Pounds. Date Name of vessel Pounds 

Jan. 3 | ChiefSeugaid@a............... 10,000 |} Oct. 23 | Grier Sterretta............... 7, 130 
THEW. Re Borda: Mis Se eee ee. 4,000 25)| Chief Zibassa@:....eccccoecs 8,020 

30 | Chief Zibassa@ ..............- 12,305, ||P NOv-0 198] 1G. 1... Hoster 2-0-2 2.5. S22e 10, 340 

Feb. 23 | Chief Seugaid@............... 10, 000 11 | Andrew Kelly@.............. 10, 000 
Mar..«-7:| Grior Sterrett Gis. oo ccseceeteee 6, 000 14 | James Carruthers@ ........... 10, 000 
July 15 |} Carlotte G. Cox............... 13, 840 21 | Chief Zibassa@ -.............. 12,000 
Oct. 6 | Grier!Sterrett@ 22.2.2. 552.5.4 7, 200 PG? | Pathe o! 22t ee sto 2s as scenes 10, 000 
STRinp Saiitone ec cee cece cee 1, 500 BO) Ds. Es. INOSL.: ccua chases see 16, 000 

10 | Chief Seugaid¢@ ............... 5, 300 30) SummMenra:. es. bie eee 7, 090 

MG |p Marealin= wise eee bee! 17500\'|| Deeriet |\'G. B. Wostenag= a... a2 8.c2 oe 10, 090 

17 Peet Wellyi@ os asccsesosme 10, 100 2.) Andrew Kelly:¢ 2. scone seo. 10, 000 

17} G.E pr rtes Ooo Seen hees 10, 035 5 | James Carruthers@ ........... 10, 080 

21°) \Cayeeonen ate asset ccsesooteles 1, 500 Ab) eS: Wit yack eee ee 10, 000 

22 Carluits GiCoxess see ee Beare 8, 050 19' | Sitka'a Soke eee ee saenesooue 4,020 

24 | James Carruthers@ ........... 25, 025 + 

23) Muiereag sss... 2-2-ces-csaseoe 2,310 Totale2o2 occ ee Seecceees|| 200,400 


«© Owned and operated by the Canadian Fish & Cold Storage Co, 
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COD FISHERY. 


The quantity of cod produced in Alaska in 1917 was hardly equal 
to that of the preceding year, but in value it greatly exceeded the 
output of 1916. At times during the year the demand for Alaska cod 
was greater than the supply, and there was some fear that the catch 
would be extremely light, with a correspondingly serious effect upon 
the trade. 

Ordinarily the demand for cod in the West Indies must be reckoned 
with in any distribution of the supply, but, fortunately perhaps, there 
was no call from that quarter until much later than usual, as some 
importations had been made from Nova Scotia and Labrador. The 
resulting surplus thus opened the way for the development of mar- 
kets in South America. The Hawaiian Islands and Australia received 
a part of the cod products of Alaska. 


VESSEL FISHERY. 


The Northern Fisheries (Inc.), of Anacortes, is the only new con- 
cern to engage in the vessel cod fishery of Alaskain 1917. It operated 
the auxiliary schooner Progress (115 tons) in fishing off the Alaskan 
coast from the Shumagin Islands to the westward, and also as a trans- 
porting vessel for the station at Kodiak. The schooner Fortuna (138 
tons), operated by the Pacific Coast Codfish Co. in 1916, did not go 
to Alaska in 1917. The Alaska Codfish Co. added one vessel, the 
schooner S. N. Castle (464 tons net), to its fleet. 


AuasKA Cop FLEET, 1917. 


Names. Rig. ag Operators. 
aS ae 2d NE ad as FRE Bh a 7 ES ol 
Nal enbees | ta savate coaewcetssass Schooner.......... 327 | J. A. Matheson, Anacortes, Wash. 
(antysOutard socmpnaeanaeceseser)| sess. Owe seccsceses 252 Do. 
Wawona ts foe, Hc eeek 6. Segeslet ick @oty.22. 255.4 413 | Robinson Fisheries Co., Anacortes, 
ash. 
Alice. cede SPEER LA Sas dO ids. ste 220 Do. 
UGE Jee sere Sige DonCOSeROEeEResoe fee a OO site esseaes - 235 Faun, Coast Codfish Co., Seattle, 
ash. 
CharlesiR. WialSOn d= occas cseemecs|eces. OOsermens seen 328 Do. 
Maidvof Orleansi. -.csc-cccccescus|> see AOer tobecaeces 171 Do. 
Glendalencemeta. saacerene nese ael seen do...--....... 281 | Alaska Codfish Co., San Francisco, Cal. 
INIICTIWA Din oe ae tee thas oe aeta woan|<p aoe GOewomecceces: 266° Do. 
CityjoiPapestera £4: . 20. SAE eee dott. JIN LH 370 Do. 
Ma Wee Ia pac s 0M oan dra cbmiateainl= te Os tee ese. cane 392 Do. 
a pees 4 464 Do. 
GOfets. ses. 2c. 324 | Union Fish Co., San Francisco, Cal. 
GOrdeensseae 223 Do. 
ab doce 328 Do. 
mie iole 5'20'. RSS 14 Do. 
Power schooner - .- 233 Do 
Osemcims cee 30 Do 
UnignBulye eye cok choc osech coc oi: eece UOeasasesoceee 7 Do. ; 
PFORTESS Ceeteasetes ch septec cence [bee oe GOkmmencseases 115 Northern Fisheries (Inc.), Anacortes, 
ash. 
UNten Oe etennun ed cewdacacssecen|cices- dO neecaceses 60 Do. 
Valdes ccerdretcenchcccectestcclences OOrrceccctaces 10 Do. 
Harold, Blekunreeee vio. occccc a. Sehooner: cccesscs 192 Do. 
Chas. Brown......... SE a Boe AOeensecceness 64 Do. 


EE re er 
a Transporting: vessel for shore stations; also made one fishing voyage. 
b Aransporting vessel. , Oo as a 
¢ Transporting vessel; also made two fishing voyages. 
@ Wrecked Aug. 30, 1917. sits 
@ Wrecked Mar. 3, 1917. 
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SHORE STATIONS. 


Three companies, engaging in fishery business in southeast Alaska 
are to be noted among the operators of cod shore stations incidental 
to their salmon and halibut operations. They are the New England 
Fish Co., at Ketchikan; Taku Canning & Cold Storage Co., at Taku 
Harbor; and Advance Fisheries Co., at Craig. The central district 
shows several additional operators. The following in this district 
handled cod, either as incidental to other lines or as their chief 
business: Columbia River Packers’ Association, at Chignik; Kadiak 
Fisheries Co., and Northern Fisheries (Inc.), at Kodiak; Gus Ohm, 
at Cordova; San Juan Fishing & Packing Co., at Seward; W. J. 
Riegel, at Uyak Bay; Shumagin Packing Co. and John H. Nelson 
at Squaw Harbor; Pacific American Fisheries, at King Cove; Dee 
Sea Codfish Co., at Unga; N. H. Johnson, at Snu arbor; Nort 
Pacific Sea Products Co., at Akutan; Alaska Codfish Co., at Kelleys 
Rock and Unga on Unga Island, Companys Harbor and Murphys 
Cove on Sannak Island, and Dora Harbor on Unimak Island; Union 
Fish Co., at Pirate Cove on Popof Island, Unga on Unga Island, 
Sanborn Harbor and Eagle Harbor on Nagai Island, Northwest 
Harbor on Herendeen Island, Pavlof Harbor and Johnson Harbor 
on Sannak Island, and Tigalda Lagoon on Tigalda Island; Akutan 
Codfish Co., at Akutan; Pacific American Fisheries at Makushin and 
Port Moller; and the Nelson Lagoon Packing Co., at Nelson Lagoon. 

The Pacific American Fisheries and the Relgen Lagoon Packing 
Co. experimented further in the canning of cod by packing 2,070 
cases of 1-pound flat cans and 567 cases of one-half-pound flat cans. 

The Northern Fisheries (Inc.), lost two vessels during the year, the 
first being the schooner Harold Blekum (192 tons net), which 
was wrecked in Ugak Bay, Kodiak Island, on March 3, 1917. This 
vessel was valued at $15,000. The second loss occurred on August 
30, when the auxiliary schooner Hunter (60 tons net), struck a rock 
off Sutwik Island and foundered immediately. This vessel was 
valued at $10,000, and was returning to Kodiak from a fishing voyage 
to western waters. Three fishermen were drowned and one was 
accidentally killed while engaged in this industry. 


STATISTICAL SUMMARY. 


The Alaska codfish industry shows an investment of $1,408,265, 
which is an increase of $844,053 over 1916. A total of 795 persons 
were employed, as compared with 778 in 1916. 

This fale produced a total of 13,777,470 pounds of cod, valued 
at $744,976. This is a decrease of 524,894 pounds in production, and 
an increase of $226,179 in value. 


INVESTMENT IN THE Cop FisHERY IN ALASKA IN 1917. 


Items. pea Value Items vom Value 
Value of shore stations. .........|......-- $126, 843 || Vessels—Continued: 
Operating capital... 2255.2. ..}-2-5 22S. 949, 014 IBOATS, TOW’. ecu Decne 472 $18, 265 
Vessels: Pile driversy So eae 8 2 250 
Power vessels over 5 tons- -- 5 67,817 || Apparatus: Hand lines......... 3, 510 1,776 
Net tonnage...-.-...... cto ll Sha Sree 
Launches under 5 tons...... 13 13, 000 Total..s20s ASSES Bee 1, 408, 265 
Sailing vessels .--.........0- 17 231, 300 


Net tonnagestsocpcceeoel) 4) 082) once nsec = 
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Persons ENGAGED IN THE ALASKA Cop FisHery 1N 1917. 


Occupations and races. Number. Occupations and races. Number. 
Fishermen: ‘Transporters: WOES. 2.2 -nceae sce es = 20 
VLOG Ege aa damian apleie 6 wine at ae 695 SSS S 
WigtTUOS c eee nce ee es cacstas- casecienens 36 Grand total........ Secceaee ee apa: 795 
Ota tepa ae etaininis cis'e's'a'<\ sols ceiciacisiete 731 
Shoresmen’ 
AWE Gem aia ceieccner = sivccccesaiecene 40 
INE WRN Eo a eae apoSer REE Saeise 4 
AN SS Cie 58 SS ee Oooo ces 44 


Propucts oF ALASKA Cop FisHEery In 1917. 


Products. Pounds. Value. Products. Pounds. Value. 
Vessel catch: Canned: 
Dry-salted cod.....---.- 9,825,044 | $541, 230 In 3-pound flats (567 
Pigkled cod::=:2!i 25.22: 417, 256 17, 240 Cases)a 9} tes} eee re 13, (08 $2, 338 
IRGHEUCS! =a oe ante l= = 16, 800 1,440 In 1-pound flats (2,070 
——EEE casts): SIE Seat 99, 360 12, 420 
Motaleeec esse ten 2 10,259,100 | 559, 910 
DOLA] eae cem capes 112, 9€8 14, 758 
Shore-station catch: ee 
Dry-salted cod.....--... 2, 137. 534 94, 167 || Total: 
Pivkledicod 2555 2.t5..... 968, 438 57, 666 Dry-salted cod........... 11, 962, 578 635, 397 
Clio an ane ae ae 69, 200 12, 400 Pickled cod...........--- 1,385, 694 74, 906 
MON PUGH: Wa. ee ce cee 6, 400 480 DUNCKHISU ss cee een ese css 69, 200 12, 400 
Wrovent sss. 3a8ss5ee 223, 830 5, 595 Monpties els seg3-24e Le 23, 200 1, 920 
— HMnOZen GOO Ss) secant ae ae 223, 830 5, 595 
Moatal $32.32: 258.4. 3, 405, 402 170, 308 Gantvedt hele cbake oe. 112,968 14,758 
Totals 2. .geceeace 13, 777, 470 744, 976 


HERRING FISHERY. 


By reason of the lessened importation of pickled herring from 
abroad, consequent upon the extraordinary demand for such 
products in other countries, American consumers could not be sup- 
plied to the full extent of their demands. In order to stimulate 
production, and to enable the packers to prepare a commodity accept- 
able to the general trade ae thus in a measure offset the shortage 
of imported herring, the Government secured the services of Aug. 
H. D. Klie, a recognized expert in the preparation of herring by the 
Scotch cure. Early in May, 1917, he was sent to Alaska, which was 
regarded as the most promising field for exploitation and develop- 
ment, and was authorized to make such demonstration of the Scotch 
method and give such instruction to designated assistants as would 
enable them to aid and encourage herring packers in southeast and 
central Alaska, where operations were chiefly carried on. 

Directions in cmnodlt form were mailed early in the season to all 
companies and individuals who were known to be interested in any 
phase of the Alaskan fisheries, and their cooperation was requested 
in making a determined effort to utilize a much neglected food fish, 
thus increasing food supplies and lightening the drain on other meat 
supplies so urgently needed abroad in the commissariat of the army 
of this and allied countries. 

As special assistants to Mr. Klie, William P. Studdert, Clarence 
L. Anderson, and Donald R. Crawford were sent to Alaska, and 


99805°—19 17 


50 ALASKA FISHERIES AND FUR INDUSTRIES IN 1917. 


after acquiring a thorough practical working knowledge of the 
Scotch method of curing herring, a process previously unknown in 
Alaska, they proceeded to separate deiiee to render aid and give 

ractical demonstrations and instructions to interested persons. Mr. 
lawton was assigned to the southeastern district, Mr. Anderson to 
the Prince William Sound region, with headquarters at Cordova, and 
Mr. Studdert devoted most of his attention to the important Cook 
Inlet section, centering at Seldovia. 

The efforts of the Government along this line were met in a com- 
mendable manner by two of the large companies interested in the 
fisheries of Alaska—the Alaska Herring & Sardine Co. and the Alaska 
Pacific Herring Co., both at Port Walter. These two companies 
packed several hundred barrels of Scotch-cured herring. Smaller 
operators manifested a willingness to follow the Scotch cure, and 
encouraging results were obtained. The greater part of the herring 

ickled in Alaska in 1917 was prepared, however, according to the 
eae formula. This may be due to the fact that it requires 
less work to pack herring in this way. Moreover, no particular style 
of barrel is required, whereas the packing of herring by the Scotch 
cure involves more labor and care and requires a special barrel, but 
a better article and one that the trade demands is obtained. It was 
to meet the needs of the market and stimulate the production of a 
highly desirable aquatic food that the Government inaugurated the 
campaign to establish the Scotch-cure method of preparing herring in 
Alaska. Asa direct result of this work, 1,877,450 pounds, or 7,622 bar- 
rels, of herring were Scotch cured in Alaska in 1917, as compared with 
nothing previously. At the same time 13,576 barrels were packed 
by the Norwegian method. 


STATISTICAL SUMMARY. 


In 1917 the investment in the herring fishery of Alaska was 
$562,002, as compared with $509,046 in 1916. This is a very credit- 
able showing when viewed in connection with the fact that the invest- 
ments of the Alaska Herring & Sardine Co. and the Alaska Pacific 
Herring Co. are now included in the investments in the salmon in- 
dustry, since both companies made considerable packs of canned 
salmon. The number of persons engaged was 214, as compared with 
392 in 1916. The products were valued at $767,729, as compared 
with $418,076 in 1916, the gain being $349,653. 


INVESTMENT IN THE HERRING FISHERY OF ALASKA IN 1917. 


| 
Items. Southeast Alaska.} Central Alaska. | Western Alaska. Total. 


No. Value. No. Value. No. Value. No. Value. 


Plants operated ........------ 7 | $100, 700 5 | $107,340 2 $5, 800 14| $213,840 
Cperating Catal oe eee nee eee 177, 087 |.-..---- 80;(083),)). 2-2 == 9) 1004 37. ece 266, 270 
essels: 
Power vessels over 5 tons. 6 19, 300 2 13, 000 u 850 9 33, 150 
Net tonnage.....-.-.-- 17 Gu| sense eee 332) | Coote les Sees [See Sse PAV Tg We ee 
Launches under 5 tons... 3 3, 800 4 5, 100 1 800 8 9,700 
Boats, row and seine..... 18 2,350 32 2,830 4 375 54 5, 555 
Lighters and scows....-.-- 6 4,750 iu) 7,912 i 250 16 12,912 
Pile drivers !< 22s. tee seks 2 1, 500 1 1 200 Rees Sales ss eee 3 2,700 
Gear: 
eines: 2.2 Jeo ctese asec ee 14 10, 600 2,300 1 350 22 13, 250 
Wathoms eso. sco cm. ISOs Gees 33.1) |pagaenes -f Gayo seoees 43 yA bane es go 
Gilets. ces Sense ces ea ese eel sacha 96 3, 905 32 20 128 4, 625 
Wathonin is. Lee eeeiee. || se- ses teeneaaee rs Cot Uy a eee ASO TES Sonne e420) ees 
Potaled 2s Lu LoLa ee ee S20 08 (Se ene 223,670 |-------- 18245) ace en = 562, 002 
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Persons ENGAGED IN THE ALASKA HERRING FISHERY IN 1917, 


Occupations and races. Number. Occupations and races. Number. 
Fishermen: Shoresmoen:) | Wintes- G22 os. eeweseneocse 27 
Wh [UG en dans eae ue camdiascadcs qusee 98 ——— eed 
Watin.es a... 79 |) Bransporters: Whites... o2.csecedese de c0 9 
CRITE ORS (ay RE ip Ee ee ee eS 1 ———— 
Grand totals soc) co ee eee 214 

NGS A ea oe ee See EL 178 


Propucts or ALASKA HERRING FISHERY IN 1917. 


Products. Quantity. | Value. 
Herring: 

OLVSaUE OS ONO ao heb nmaneaen lems cin se tee Melcls|a a aecis 2 ana deste ness pounds.. 165, 000 $11, 349 
Mrpsh iomtoody sss wce creche nips eee ees aeafds Wo a's SEER Eo sc debewaines «ce G0.-.. 6, 000 480 
xeshytor alt cme tse wpe esate eta ceeeneeaeeets seu eicccie Sue FE do..-.-.| 2,093; 600 25, 735 
BWOzZe, LOTMOOd sap sae eet aac oo ringer eececbeiee t4~ 1 Se ehites cianiaebeceessues dope: 17, 082 427 
UO ZETIA ED AML atsiiats ea sslete me's nainlale sere sina aera (s Sale e a eae ae nca nd oPninisisa Seon do....| 3,996, 180 31, 821 
LPOG Ba Jyh Hee sae ne en oMo pose nbn 3 Seo Bar ee -SecR Pane oe Seesee barrels... @ 21,198 248, 299 
Aer eee eee rae reise ce aa aaa sep aes aes ieen nc Poninioe cls oinle me wsies wales CAS@S.. b 49, 245 326, 522 
RT MU OUU sect ineee ape ceca oneccce come cecueG foes ooeteceae cee pounds... 21, 600 700 
Dee eR sits naiaia a alaiaa alesis minlsia me t/clnisaihata sata nalauies's aot acy dea ceed als gallons. . 205, 992 82, 396 
OMBULIGEN he Ps cleieitoae ccc dmom See Mec ade cee aa atte abode shine oes deamue k tons... 1,037 40, 000 

Picitirs eee oetatramaiaars anaiapsie amine lana ae nia eisia'a aioe owiala aa wacin owes eie|x'oam nr eciate a lateemrenanaar 767, 729 


a Includes 6,521 barrels, of 250 pounds, and 1,091 half barrels, of 125 pounds, of Scotch-cured herring. 
b Includes 8,557 cases, of one-half-pound oval cans at 96 cans per case, and 7,370 cases, of one-half-pound 
ovals at 48 cans per case. 


WHALE FISHERY. 
SHORE STATIONS. 


The United States Whaling Co., at Port Armstrong, and the North 
Pacific Sea Products Co., at Akutan, continued as the principal 
operators in the whaling industry. The Beluga Whaling Co., at 
Beluga River, was the only other concern to engage in whaling, but its 
activities were confined to the capture of belugas, or white whales, 
in Cook Inlet. In the past similar operations were carried on near 
Nome by Nygren & Torkensen, but there is no record that they 
operated in 1917. 

The United States Whaling Co. operated the steamers Star J (133 
tons), Star IJ and Star III (97 tons each), in whale killing as formerly. 
The North Pacific Sea Products Co., in addition to the steamers 
Kodiak and-Unimak (99 tons each), and the Tanginak (71 tons), also 
ener sied the power schooner Halcyon (61 tons), as a whaling vessel, 
Ww ie the barge Fresno (1,149 tons) was again used as a transporting 
vessel. 


STATISTICAL SUMMARY. 


The investment in the whaling. industry in Alaska in 1917 was 
$1,609,926, an increase of $518,455 over 1916. A total of 162 persons 
was employed as against 233 in 1916. The value of the product was 
$654,852, which is a gain of $291,131 over 1916. Shore-station opera- 
tions resulted in the capture of 423 whales, which is 34 more than the 
take of the previous year. 
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WHALES TAKEN IN SHORE OPERATIONS IN 1917. 


Species. Number. | Species. Number. 

Bowheads-s52 ssf5sa2aubexasaaeteee ese PAI BCN Rp ee aes ee RCo AE See Res a 9 

IRIN DAC Kee toes cco aeti ene eco eeioee one 153} Oghers -.333 sy 54a eae wees esdonsaude oe 26 

ump backs 5s Ja35 sada adeweaiae sees | 44 | eee ane 

Silphur-bottome nse. aos deee eta con ace 138 | Totaliccssctesossesecssstsecscseeus 423 
Sperm: sess sessses ses Tae deseee encase 51 | 
| 

INVESTMENT IN SHORE WHALE FISHERY IN ALASKA IN 1917. 
Items. Number.| Value. | Items. | Number. Value. 

Vessels: HePMe OTiVenssco. asm secks coos 1 $100 

StesamersG ie... seccoea ons S|" °$292) 500!) Seines : 322. 22252. 5--s5csceo= pe 14 6, 000 

Net tonnage. ......... 662) asses csee WwiGaans<; - . casueuimeccee cue eee 5 5, 625 

Barres eeeee st 2s a sasenene 1 30,000 || Value of plants. ..........-.--}--..cecs.- 492,000 

Net tonnage. ......... 15149) so Roe Cash/capital 133222230 cae imcdposoees ee 644, 300 

Launches under 5 tons.... 4 4.900) Wages paid. oocscssscccssnsc5cfatmennctes 132, 141 

ORES, TOW seco sot ess cacee 4 260 | — 

Seows sere ees eee eee ee 4 2, 100 | otal yas ceertaeetawi eerste te ee ae 1, 609, 926 


Races. Number. 
\WUTGSE Fa a Soman cee a -Hoclo“CobSer Ce nocader spot ann owe Satcncrsaacr Cosh Seiscordecnsecces 188 
INALIVOSs cc crane nee taade oy cow areas asa sae te eb er eb epiieln «tele Meine Ciel aieiale mae afm aeats oleic atetteataterare 30 
WAPAVESC ooo so nas acces es edniocmeeee=m aa ma BB OO SS SOL SE IC OCDA IUD St os CaTisuese Une Seeasewoae oss: 44 
Motel hoe a AD. cs os 223543 Sete octes owen sap desawepe es os deestaoes eos eeseeecmed 262 


Propucts oF ALASKA SHORE WHALING OPERATIONS IN 1917. 


Products. Quantity.| Value. 
Windleloiler spec ae men son ects eerie ee ne ene eee = Reece eee gallons..| 900,883 | $438, 362 
SSPCKaE OMERE patch stent eae eee cree eee ne ata ae ate eee a tee eee do....| 197,670 149, 270 
WONtIRZeN; INGA tree seme es te reie nan ee por = ee ar eee ree teers == pounds..| 1,668,000 47, 380 
Fertilizer, bone..-------------.-- Bein) ace HeSemoe Base aoa een sare edasae ae do....| 312,600 14,340 
Vie Gaye ean dod soesnnd se enoradasacndstenesossaacdeSssoboceskisascss doze 14, 866 5, 500 
UNG TEN EDA eS ee Aerie SAM p Sea e ce ane aaa sgscrine dicot -Snaomesicads cota becaae ste -| 654, 852 


CLAM FISHERY. 


The clam industry of Alaska is centered at Cordova, where two 
canneries were operated in 1917, one each by the Pioneer Packing 
Co. and the Lighthouse Canning Co., which latter concern was 
formerly known as the Lighthouse Canning & Packing Co. This was 
the first company to undertake clam canning at Cordova, operations 
having been started in improvised quarters in 1916. Before the 
digging season opened in 1917 a new building 50 by 100 feet was 
erected, to which the machinery was transferred. 

Karly in 1917 the Alaska Sea Food Co. acquired the one-line cannery 
built in 1916 near Point Whitshed, about 9 miles east of Cordova, 
and began canning operations in March. On April 4, after about 400 
cases had been packed, the cannery was destroyed by fire. Recon- 
struction began immediately, and a modern plant was soon erected 
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and equipped with one line of machines, but operations were not 
resumed. 

The Pinnacle Rock Packing Co., also a new concern, erected some 
small buildings at Boswell Bay and made other preparations for 
canning clams. Operations, however, were not commenced. The 
Kadiak Fisheries Co. packed a few cases of butter clams at Kodiak, 
and a few were also packed in southeast Alaska at Sitka by the Sitka 
Packing Co. 

This industry shows an investment of $294,987, which is a gain of 
$137,044 over 1916. It gave employment to 226 persons, as com- 
pared with 78 in 1916. <A total of 74,515 cases were packed, as 
against 10,093 cases in 1916. The value of the clam products was 
See as compared with $35,622 in 1916, an increase of $238,414 
or 1917. 


INVESTMENT IN THE CLAM-CANNING INDUSTRY IN ALASKA IN 1917. 


Items. Number.| Value. 
Canneries OPELatell = feo. ec sscccewlenanacacecpee os Jecedeaten--weereinsacenesesaseSss oes 2 $51, 242 
Wlorkag capitals oc cemere cee ofarc ta alee tame eysto a care oiatw wiainrs wiaiaro-¥ ater ee nag tien isle ve mise amis |we ele nsicn ns 126, 850 
DU Oe Ieee ee ee eee a ete ce amati= cwigbictalewteites gee has as we wane == 5 -=|=-m moines 97, 200 
Vessels: 
OVE CONS DOWOLs ac abasteeiates oi is minis im cialsinlnln's/e/obinin alsln,sje'vindiel~ivieinmiciniwisivaivinl<s='s\eim'ais 1 6, 586 
PRGMBR CC a eee ao ae aoe os =\taciesinaie aie emieniteleshiaces-memeana Sescmreniscicm- PES es. eee 
HEMINCHDS TOeE pi OUS aso a8 aan ee asc oes ee aeienniieaniassa= = ace ehemirisi-mmainl ll 7,493 
DESIG oa ENO AES ATLL S HEIN htc pa te l= tages amma at te Sipe ratena lola tat ore sie a/aTots nteratahats| alarm’ laielwiSieiele|- 46 4, 708 
COW Sent ele tenis oeen cine ceeeen oe ce Senbea ganas epnininncieenuese aac dnstalsisinicm ciate 1 908 
LOLAIE SE comes ee renene cdeceee Dietemae ce ors tec sitet acters sacs cosamls vaicef= [se ceeeeers 294, 987 


Persons ENGAGED IN THE CLAM-CANNING INDUSTRY IN ALASKA IN 1917. 


Occupations and race. Number. 

DP CSTE WILILOSAPMI EARP e een secs er teee Ube ee. cecisenceacceae si cincnenetlelew cence seadnesics tase 158 
Shoresmoenss\VyiOltCs a geese feeb cee oe te te seaiees «Seon need gale coke ech tadeees ae «Sa sniaabistrs 65 
Sirens POnbersn WVUUES ee es eie eran ote cmice sels sic sales ania vaei= eco ciema dim alam civic waieie'e ols vm)m sini s(n <im'~n (0 3 
MOtdles scacacnseee a eset anc ceneeeceetee nade nes ccsccewe sscedec>sanetavessaess ee ase stan 226 


Number 
Products. eafend Value. 
Clams: 
MOMNOH AL Cans! (45 PRL CASS) 74222 ome aee se aie eminels se onssc «ania aaciesitcekamiasle as = 30,827 | $100, 257 
J=pound tallicans: (48iper-Case) co. 3 2.28 ese sth Hee teen co altaeee once dec ea niclalale a 41,087 165, 410 
2-pound tall cans (24 per case).........5-.-------------- 22-22 een enn een ene nee 1, 867 6, 534 
Clam juice: 
Ze BOLMURIINGH ASE oe catare sc acecdecatnieee ed oa ctseecccin ncvncsnaccccsheces cima. 682 1, 705 
HOspouniditislWedns: oe Coe oeek cea Sea cdase wed lee we Sa acice eset oeide onieeaceceseslelcc 52 130 
OGRE yee ae ee ee oe eis ato ain naleia conc mule Seucaees ots ccletuincahocccacececseaace 74, 515 274, 036 


@ Includes 10 cases packed in southeast Alaska, 
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MINOR FISHERIES. 
TROUT. 


An appreciable increase in the production of Dolly Varden and 
steelhead trout in Alaska occurred in 1917. It is noteworthy that 
the value of these products was $16,896, as compared with $6,935 in 
1916. The Midnight Sun Packing Co., at Kotzebue Sound, leads in 
production, having canned 1,064 cases and pickled 144 barrels of 
Dolly Vardens. In 1916 there were 530 cases canned and 17 barrels 
pickled. The quantity of fresh and frozen trout shipped from 
southeast Alaska in 1917 was 7,798 pounds, as against 50,822 pounds 
in 1916. 


Propucts OF THE ALASKA TrRouT Fisuery In 1917. 


Section and species. Frozen. Fresh. Pickled. Canned. 
Southeast Alaska: Pounds. Value. | Pounds. Value. | Barrels. Value. Cases. Value. 
Dolly Varden.... 2,470 $141 28, 697 $2856 5 oe a ootsine ol catieeenicee 3 $18 
Steelhead........ 5, 328 560 6,471 ASL. Wocicmtedleciital awe Seeecdspact ene: see see ee 
Motalseeeeckss 7, 798 701 |. 35,168 BS 17 | Sr eleee oe ae t se nas ae 3 18 
Central Alaska: } 
Dolly War Gens csc] emean'eonn| eed ocuie tl ecteeeeen|seeseasciee 17 $255 269 2, 009 
Steelhead. sesalhoseeccure |anaasaeeee |jatete lalate eohe | arate alain all ehaeleteeteieie | emis ee eee 24 152 
5 0 1 | Ee einen aero Pe Sweat) ele oem Aah ha WERE 17 255 293 2,161 
Western Alaska: | | 
DaliVAVardene sacle seo o cArrce | cies base atl ste epee epee a 157 1, 644 1,112 8, 800 
Grand total....} 7,798 701 | 35, 168 3,317 174 | 1,899 1, 408 10,979 
SABLEFISH. 


The production of sablefish, or black cod, as it was formerly known, 
was increased threefold in 1917 over that of 1916, thus indicating 
that there is an increasing demand for this highly nutritious fish 
and that it is coming into more general favor. The frozen product 
represents more than half of the catch, while the quantity shipped 
fresh was almost one-third of the total production. In 1916 a total 
of 304,141 pounds, valued at $11,185, was produced, as compared 
with the production of 1917 of 1,020,490 pounds, valued at $38,303. 
This is an increase in quantity of 716,349 pounds and in value of 
$27,118. 


SHIPMENT OF SABLEFISH FROM ALASKA WATERS IN 1917. 


Condition. Pounds. | Value. 
BROSHE Atk g. Votes A 2 Rite CELA SSN, LO eat Ss NEL 2 ete ECE 305, 804 $9, 695 
BOZO ore caie eae oc aaa sb piece stewie ae Godenceudemnae cs sc acekwelsbcsaeneeanae 574, 715 21, 989 
Pighled «ooo .o soc c eee nn es a RNLG ROUSE CU Damen Jeet OT UDR Ma ee 3 139, 971 6, 619 
re — 
Total ojo sete asses sees as toscos weap capes meer eee aaeicia ts 6 ewtademtaeatsjsee as eeanits 1, 020, 490 38, 303 
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RED ROCKFISH. 


The red rockfish continues to grow in popular esteem as a food 
fish. This is evident from the fact that a considerable quantity 
was frozen by the larger companies operating cold-storage plants in 
Alaska. With the establishment of a trade in rockfish, fishermen 
will find it profitable to save all such fish, which heretofore have been 
thrown away in large numbers, not only because they were of little 
value, but in order that all space in the fishing vessels might be 
filled with halibut. In proportion as the demand for halibut exceeds 
the supply the cheaper and hitherto neglected species will be utilized. 

The production of rockfish in 1917 was 150,453 pounds, valued at 
$3,696, as compared with 45,200 pounds in 1916, valued at $1,294. 
Of this amount 19,350 pounds were sold fresh for $1,075 and 131,103 
pounds, valued at $2,621, were frozen. 


SHRIMPS. 


The Alaskan Glacier Sea Food Co., at Petersburg, pickled 65,000 
pounds of shrimps, valued at $3,400. This output is slightly less 
than in 1916, when the total value of shrimp-fishery products was 
$3,750. 

CRABS. 


No more delectable food comes from the waters of Alaska than 
crabs; yet, notwithstanding their wide distribution, they are taken 
commercially to a very limited extent, and but two localities are 
reported as having produced any. According to available returns a 
total of 360 dozen, valued at $540, was taken at Tenakee, while 50 
dozen, valued at $125, were marketed at Cordova. There is also 
some local use of crabs by fishermen and others at various places. 


SHARKS. 


The Bureau has been calling attention to the possibilities of a 
profitable shark fishery. This applies to the waters of Alaska as 
well as elsewhere. ‘The Bureau is prepared to furnish definite infor- 
mation to interested persons in respect to the preparation of hides 
of sharks for the tanner. /t has been clearly demonstrated that 
shark hides furnish a desirable grade of leather. The carcasses may 
be worked up into oil and fertilizer. {t is essential that due care be 
exercised to avoid cutting holes in the hides during the process of 
skinning, as every hole in the hide lessens its value. 

The Marine Products Co., with headquarters at Seattle, Wash., 
has made an effort to interest fishermen and others in southeastern 
Alaska to the end of securing sharks. in a circular issued by the 
company on January 2, 1918, it was pointed out that the market 
value of shark-liver oil in barrels, delivered at Seattle, was then from 
55 to 75 cents per gallon. {t was stated that No. 1 shark skins, over 
6 feet in length, were worth 12 cents a pound, while No. 2 skins, under 
6 feet in length, were worth 11 cents a pound. it was stated that 
shark meat dried, rough, unground, in sacks, at Seattle, was valued 
at from $50 to $60 per ton of 2,000 pounds. 


cA 
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Sharks may be taken in considerable numbers in various places 
in southeastern Alaska. The fishing gear employed especially for 
taking sharks is not unlike that used in the halibut fishery. It is 
said by the Marine Products Co. that the ground line should be either 
48-pound tarred line or three-eighths cotton line, and that No. 15-0 
Cirby japanned hooks set every 6 fathoms well fastened to a light 
flexible galvanized wire ganging, not over 3 feet long, should be 
used. It is said that aRiarieics ies demonstrated that 300 fathoms 
of gear containing 50 hooks is sufficient for a set. it should be held 
with two regulation halibut anchors and buoyed with three or four 
floats. Sets should be made preferably on muddy bottom and 
allowed to remain from three to five hours in the daytime and through- 
out the night if set in the evening. It is said that salmon heads are 
the best bait, but that halibut heads or fresh fish of any kind will be 
suitable. In view of its possibilities, it would seem that the shark 
industry ought to be developed much more actively than has been 
the case heretofore. 


MISCELLANEOUS FISHERY PRODUCTS. 


Probably every food fish taken in Alaska has at the present time 
some commercial use. in part limited utilization may be due to a 
lack of suitable fishing gear required for the capture of a considerable 
quantity of fish, but as the quality of the somewhat neglected species 
becomes known a demand for them will be created which in turn will 
cause attention to be given to an improvement in methods of fishing 
whereby production may be augmented. 

Prominent among the little utilized species are the smelt, ling cod, 
eulachon, tomcod, flatfish, and atkafish. The atkafish, or greenling, 
is a fish of recognized food value and one whose exploitation is wort 
undertaking. ‘That it is not known to be generally abundant except 
in the extreme western part of Alaska, particularly the Aleutian 
Tslands, is a factor which must be reckoned with in connection with 
the possibility of its development into a fishery of commercial import- 
ance. The isolation of the region is sufficient to close it to that class 
of operators who would be most likely to do the prospecting or 
pioneering. At present only residents of the region, or companies 
established in other industries in western Alaska, have access to the 
most promising fields, as the cost of laying down supplies at Unalaska 
with the means now provided by public carriers would be prohibitive. 
Excepting one company, none of those engaged in the salmon indus- 
try in western Alaska has attempted to develop the atkafish fields. 
In due time the companies engaged in the cod industry may find 
opportunity to investigate the possibilities of this fishery. 

in 1917 the total production of miscellaneous fishery products in 
Alaska was 114,167 pounds, valued at $2,247. 


MINOR FUR-BEARING ANIMALS. 
FIELD WORK. 


The field activities of a number of wardens was given almost 
exclusively to the enforcement of the law and regulations for the 
protection of the fur-bearing animals in Alaska exclusive of the 
Pribilofs. Other wardens as well as other officials also gave atten- 
tion to these matters as far as was compatible with their other duties. 
The constantly increasing work which the Bureau is called upon to 
do not only in connection with the fisheries but with the fur-seal 
work as well makes it difficult to give as much attention to matters 
pertaining to the minor fur-bearing animals as is desirable. 

In the latter part of the year a special warden was appointed at a 
nominal salary to attend to the Bureau’s interests at Anchorage and 
in the adjoining region. 

REGULATIONS. 


No change was made in the departmental regulations for the pro- 
tection of fur-bearing animals in Alaskain 1917. The regulation pro- 
mulgated in 1916 affording entire protection to martensfrom March 15, 
1916, to November 15, 1921, first imposed an actual change, from 
the conditions previously obtaining, in the trapping season of 1916-17. 
(Previous regulations had prohibited the trapping of martens each 
year from March 15 to November 15.) The new regulation was in 
general favorably received and observed. 

The practice of having open seasons for various fur-bearing 
animals not coinciding exactly in time is open to the objection that 
traps lawfully set for taking certain species may take individuals of 
species whose capture is at the time forbidden. On this account it 
has been recommended that the open season for all fur bearers begin 
and end on the same dates. It is possible to conceive that a single 
period of time could be fixed upon as the open season for all protected 
fur bearers which would fairly take into account the various factors 
involved, such as breeding seasons, condition of pelage, the giving of 
a fair opportunity to trappers to operate, etc. The problem is 
complicated, however, because at times it is desired to afford com- 
plete protection to some species for a period of years. 

Considerable attention was given to the question as to whether 
the killing of beavers should be permitted after November 1, 1918, 
the date when the close season as fixed by the existing regulations 
would expire. The complete protection afforded these animals in 
recent years has enabled them to reestablish themselves to a very 
gratifying extent. It was felt, however, that the reestablishment 
was more or less local in character, and that it should become more 
general before an open season was permitted. Furthermore, the 
colonial habits of the animals make it easy for trappers to practically 
exterminate whole settlements and it was understood that some 
persons had in mind the possibilities for taking beavers which would 
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exist as soon as the anticipated open season began. Recommenda- 
tions which were received in regard to the matter were practically 
unanimous in expressing the hope that a longer period of protection 
be given the animals. Accordingly, early in 1918 the Bureau 
made a recommendation to the Secretary of Commerce that the 
existing close season be extended to November 1, 1923, which was 
approved by him on March 4, 1918. 


FUR FARMING. 


For a number of years the Bureau has published in the reports of 
the Alaska service information in regard to fur-farming operations in 
Alaska with the view of making a matter of record the status and 
progress of this comparatively new business and to stimulate possibly 
the efforts of individuals engaged in this work through a formal recog- 
nition of their activities. The Bureau has no jurisdiction over the 
fur-farming business aside from seeing that the law and the regula- 
tions promulgated by authority thereof are enforced. The law, aside 
from matters pertaining to the fur-seal fisheries, is concerned wholly 
with acts which involve or follow the killing of fur-bearing animals. 
The Bureau has no funds whereby it may carry on any experiments 
in fur farming in Alaska. About the only help, therefore, that the 
Bureau can render fur farmers is to aid as best it may in securing for 
them information in regard to the business.¢ Attention is in this 
connection invited to the work of the Department of Agriculture. 
The Bureau of Biological Survey of that Department is interested in 
the propagation of fur-bearing animals and has an experimental fur 
farm in northern New York. Its publications on fur farming are of 
decided interest. 

The data which the Bureau of Fisheries secures in regard to fur 
farming in Alaska are obtained largely in an incidental way by 
employees while engaged in their formal work and by means of 
direct correspondence between the Bureau and fur farmers, who quite . 
generally furnish freely information in regard to their operations, 
In publishing accounts of fur farms from year to year the Bureau 
aims chiefly to give new information which has become available. 

Fur farming in Alaska is in most cases concerned with the breedin 
and rearing of foxes. Some attention has been given to minks and 
martens, and there are records of martens having been born and 
reared in captivity in the Territory. Skunks and raccoons have 
been introduced into southeastern Alaska, but nothing is known as 
to the success attained nor as to the reasons which led to the choice 
of these animals as objects of fur farming in Alaska. 

A report for the season 1916 and 1917, furnished by George L. Morri- 
son, of Hot Springs, in regard to a fox farm at Hot Springs in which 
he is interested, is in part as follows: 

We ranched 24 pairs of foxes, of which 5 pairs were crosses, 18 pairs were silvers, and 
1 pair whites. 

From the 24 pairs we had 15 litters born. From the 15 litters we lost 2 litters of 5 


each, one mother having buried her young trying to conceal them after having been 
frightened and another having lost her young on account of insufficient nourishment 


a Note is made here of the authority of the Department of Commerce to lease a number of islands in 
Sips for the propagation of foxes and other fur-bearing animals, A number of the islands are already 
under lease, 
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for them. After losing 3 in another litter of 6, we took the other 3 away from the 
mother and raised them successfully by hand. 

From the 15 litters there were 60 pups, of which we raised 35 silvers, 6 crosses, and 2 
reds to maturity. The first litters were born April 25 and the last one May 30. 

Our principal food is fresh and dried salmon, horse meat, wild game, rice, milk, and 
eggs. 

eWe will retain 29 pairs of silvers and 1 pair of crosses this year. This pair of crosses 
proved to be breeders of exceptionally good stock, giving us 2 dark silvers this year. 

Our ranch is located about 1,000 feet east of the town of Hot Springs, Alaska, on a 
sand ridge in a thick growth of cottonwood, birch, and spruce, which furnish shade in 
summer and shelter from the cold winds in winter. Our outside inclosure is about 
300 feet square, built 12 feet high with overhang of 30 inches, and a 6-foot galvanized 
carpet wire, 16 gauge, which prevents the animals from burrowing under and escaping. 
The first 6 feet of the fence is of 14 gauge 2 -inch mesh galvanized wire; the top 6 feet 
is of 16-gauge 2-inch mesh, also the overhang. We might say here that we have never 
had a fox escape from this inclosure, and from our experience we believe a 10-foot 
fence would be perfectly safe. 

Our breeding pens are built 70 feet on two sides from the outside fence and 50 feet 
from the other two sides. Thirty pens were built in 1915, size 37 by 37 of the same 
material and height of outside inclosure. In these pens a 3-foot 14-gauge wire is sunk 
in the ground and only a 3-foot carpet wire is used. Six-foot alleyways were left on 
two sides of each pen, and 8-foot on the other two sides. These wide alleys are quite 
essential to prevent the spread of disease and to keep the foxes from being annoyed at 
whelping time by animals in the near-by pens. 

This year we added 30 more pens, 6 by 37 feet, built in the 6-foot alleys on each 
large pen. These pens are to be used for separating the foxes in case of sickness or to 
take the male away after mating in case he should be greedy or not a good parent, also 
to keep the young after they have been separated from the mother until they are mated, 
sold, or their pelts taken. ‘ 

The principal losses among our young foxes are due to stomach and bowel disorders, 
due we believe to improper food and feeding. We are, however, overcoming this 
trouble to a considerable extent and in the future look for only asmall percentage of loss. 

We have recently taken the pelts from 16 silvers, 21 crosses, 2 reds, and 3 whites. 
These pelts are all exceptionally well furred, although we do not expect fancy prices 
this year for our silvers, as they are of our poorest stock. 


Wenzel & Son, of Fairbanks, established a fox farm at Monument 
Point in 1915. On December 5, 1917, the stock on hand consisted of 
3 male and 1 female red foxes, 2 male and 6 female cross foxes, 6 male 
and 12 female silver-gray foxes, a total of 30. In 1917 two litters 
were born. These animals consisted of 3 male and 2 female crosses 
and 2 male and 2 female silver grays. No animals were killed on the 
farm in 1916 or 1917. 

The original stock for the farm was secured by trapping. It appears 
that with the exception of the use of bear meat for short periods on 
two occasions the foxes have been fed exclusively on salmon, fresh 
salmon being cooked and smoked salmon soaked before use.* Plenty 
of fresh water is furnished at all times. 

W. J. Vachon is the owner of a fox farm located at Tolovana, 
Alaska. This farm was established in 1912 and the original stock 
was purchased. On January 5, 1918, the stock on hand consisted 
of 11 male and 11 female, all silver grays. In 1917, 3 litters were 
born on this farm. The total number of young was 18, 9 male and 
9 female, all silver grays. In 1917, 29 foxes were killed on this farm, 
17 male and 12 female, all silver grays. In the same year 1 animal 
was killed from fighting and 3 died from disease. 

The structures for carrying on operations include an outside 
inclosure, 550 feet by 185 feet, within which there are upwards of 
50 pens of various sizes. The foxes are fed fish cooked with corn 


a The Bureau suggests that fur farmers exercise caution in using smoked food, at least until they have 
demonstrated that harmful results will not ensue. 
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meal, bone meal, crackers or rice, and fresh meat when obtainable. 
This farm is situated about 500 feet from the Tanana River on a 
sandy knoll, well-sheltered from wind. 

In addition to his fox-farming operations, Mr. Vachon is also 
interested in the propagation and rearing of martens. The work 
was taken up.at Tolovana, Alaska, in 1914. Presumably the experi- 
ments have been carried on with one pair of animals as a breeding 
stock, but definite information on this point is lacking. At any 
rate no young were born in 1915 or 1916. On April 29, 1917, a litter 
of four was born, two males and two females. It is said that these 
young were without hair at birth and that it was 29 days before they 
opened their eyes. The parents were separated some time before the 
young were born. The mother continually carried the young martens 
from one place to another until they were about two months old. 
All were reared to maturity, since which one has died. The food 
used is dried and fresh fish, scraps of meat, and birds. 

L. G. Michael, Franklin, secured in 1917 from 4 pairs of foxes three 
litters, 2 of five and 1 of four. Starting in 1915 with 1 pair of 
foxes, Mr. Michael has raised 25 young foxes in three years. In 
November, 1917, he had a stock of 26 animals; 1 silver, 6 reds, and 
19 crosses. He expected, however, to retain only 5 or 6 pairs. He 
had six corrals, 40 feet by 40 feet, with double compartment coops 
and artificial burrows in each, and planned to build three more. In 
regard to feeding foxes, the following is taken from Mr. Michael’s 
report: 

I feed wild game principally, mostly rabbits, some fish, and wild berries, with an 
occasional ration of cooked food. Boiled meat scraps with stock thickened with rolled 
oats makes a food which they relish very much. Any bones, such as caribou and 
moose heads and legs, give them something to gnaw at. Two or three weeks before 
they are expected to whelp, I give the females about a pint of milk a day aside from 
their regular ration. I give them milk until the young are weaned. As soon as the 
young are big enough to come out of the coops, I give them a little milk three times a 
day. and a very little solid food at first, although I see that they have heavy bones with 
but little meat on to gnaw at. 

W. H. Newton, of Healy River (Richardson post office), has con- 
tinued experimental work but without a great deal of success. 
However, in 1917, he built some new pens and expected to continue 
the work. 

Joseph Voelkl, 18 Mile Post, Haines. From a report made by 
Mr. Voelkl in October, 1917, it appeared that he had a stock of eight 
foxes (one black silver, five crosses, and two reds) and nine mink, 
six of which were young. 

A. C. Smith, Porcupine, Chilkat Valley. Mr. Smith commenced 
fox-farming operations with Pete Duncan at Wells in 1914. The 
partnership was subsequently dissolved and Mr. Smith moved the 
two animals on hand to Porcupine. Additional animals were secured 
by purchase and capture. The record at hand does not indicate that 
any young have been reared. The foxes are fed fish, vegetables, 
table scraps, corn meal, and meat. 

E. Hillenbrand, Pleasant Camp, Chilkat Valley, began operations 
in July, 1915, with four foxes, one cross and one red male, and one 
black and one cross female, secured by purchase and capture. While 
the operations have been continued, it is not known that any young 
born on the farm have been reared. 
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Otto Kraft & Son, of Kodiak, have continued their farm on Svitlak 
and Middle Islands, Kalsin Bay, about 15 miles from Kodiak. The 
firm began its operations in 1916 with animals born that year, and 
the year 1917 was necessarily one for carrying along the work and 
awaiting definite results. Fresh and dried fish are used for food; 
also salted salmon heads, the salt being all soaked out before the 
material is used. 

Alex. Friedolin, of Afognak, has a fox farm on Hog Island, which 
is in Marmot Bay and from 3 to 4 miles from Afognak village. In 
November, 1917, Mr. Friedolin reported that his breeding stock con- 
sisted of four pairs of blue foxes. There are no corrals on the island, 
the foxes being allowed to run at large. The foxes are fed, at least 
in the winter, and one small building is used for the purpose of keeping 
food where they may go and help themselves. 

Some few years ago Mr. Friedolin turned loose on Hog Island 
14 field mice, hoping that they would multiply and furnish food for 
foxes. It is reported that the mice have increased wonderfully, that 
the island is alive with them, and that their food requirements have 
noticeably affected the vegetation growing there. It has been noted 
that the foxes dig for the mice here and there, and probably catch 
them in the open, but without any appreciable effect upon their 
numbers. 

John Tashwak, of Afognak, continued his efforts on a small island 
near Afognak Island. ‘The foxes are allowed to run at large and 
some have escaped by swimming to Afognak Island. 

Peter J. Petrovsky, of Uyak, continued operations on Amook 
Island. A number of foxes have been kept in corrals or pens and a 
few young from these were reared in 1917. Difficulty was experi- 
enced in that a number of young were killed by their parents. The 
owner also had some foxes at large on Amook Island. 

Frank Peterson, of Uyak, has a fur farm at Ayakulik River, west 
coast of Kodiak Island. From reports received from him it appears 
that he is making experiments with foxes in corrals built on_ the 
mainland of Kodiak Island, obtaining part or all of the animals from 
stock belonging to him and running at large on an island near the 
mouth of Ayakulik River. 

A firm of which J. G. Carson, of Katalla, is a member has a fox 
farm on Wingham Island. A report made by Mr. Carson early in 
February, 1918, stated that the breeding stock consisted of six pairs 
of foxes, silvers and crosses. In 1917 six young were raised from 
two females, both bred to the same male. All that were born in these 
two litters were raised. Trouble was experienced at this farm in 
1916 and again in 1917 on account of foxes dying. One of the mem- 
bers of the firm thought that the fatalities were due to the feeding 
of dried smoked salmon, the creosote being harmful. At the time 
the report referred to above was written the use of dried salmon had 
been stopped. Foods in use were hair-seal meat, Belgian hares, 
fresh fish, canned salmon (light weights), fresh beef, eggs, Spratt’s 
dog biscuits, and bread. 

For a number of years the firm also kept martens at this farm 
endeavoring to propagate them. Owing to difficulties encountered 
in impenning them they were finally removed from the island in 
July, 1917. 
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It is understood that Andrew Sholin, Homer, via Seldovia, is 
engaged in silver-fox farming, but details in regard to his work are 
not at hand. 

Joseph Filardeau, of Seldovia, began fox farming in 1915 with one 
pair of foxes. The results obtained have warranted him in continu- 
ing his work. In November, 1917, Mr. Filardeau advised that he 
had entered into partnership with Mr. J. A. Herbert and that they 
had eight pens in the course of construction and expected to have ten 
pairs. of breeding animals in 1918. In referring to a litter of five 
silver grays, Mr. Filardeau states: 

These were also raised without getting seriously sick. In July it was noticed that 
they were not so active as they generally were, which fact caused me considerable 
anxiety, prompting me to gather herbs of all varieties and give them to the animals 
in the hope that they would contain something of benefit to the foxes. No improve- 
ment was noticed, however, until some bunches of green sod were given, the roots 
growing therein appeared to be greatly relished and the immediate change that 
followed was unmistakably for the better. 

Andrew Siewertson, of Latouche, has a fox farm on Perry Island, 
Prince William Sound. ‘Two pairs of blue foxes were placed on the 
island in 1915. In October, 1917, the owner reported that breeding 
operations had not been very successful and that he was putting on 
a island two additional pairs secured from the Naked tsland fox 

arm. 

Stanier & Van placed four pairs of blue foxes on Axel Lind Island, 
Prince William Sound, in 1916. The animals were secured from fox 
farmers. In 1917 about six foxes were raised. The owners feel that 
the outlook for handling a large number of foxes is not very encour- 
aging on account of the difficulties involved in securing supplies of 
fish for fox food in the face of competition for salmon for cannery use. 
ghey suggest the setting aside of a fishing ground for the use of fox 
armers. 

Lilzegren & Wagner have a fox farm on Little Naked Island, Prince 
William Sound. The foxes originally put on the island by them 
consisted of two pairs of blue foxes placed there in 1913. In 1914 
about 10 young were raised; in 1915, about 30; in 1916, about 60; 
and in 1917, about 90. In 1915, 8 foxes were killed for their pelts, 
and in 1916, 29. Six live animals were sold in 1916. The owners 
expected to kill, if conditions were favorable, about 35 in 1917. 
Messrs. Lilzegren & Wagner feel as other farmers in this region that 
the question of a future supply of fish being available for use as fox 
food is one which should receive attention, and recommend that fox 
farmers pay a reasonable tax and in return have a small fishing 
ground set aside for their use. 

F. A. Shumaker, of Latouche, and A. Lund operate jointly a fox 
farm on Long Island, Prince William Sound. Eighteen blue foxes, 
10 females and 8 males, purchased from A. Grosvold, Sand Point, 
Alaska, were placed on the island in September, 1913. Forty foxes 
were raised in 1914, 60 in 1915, 80 in 1916, and 85 in 1917. Mr. 
Shumaker reported that the foxes in 1917 were too numerous for 

rolific breeding and that it was planned to take from 75 to 100 pelts. 

o pelts were taken in the years from 1913 to 1916, inclusive. One 
pair of live foxes was sold in 1915 and two pairs in 1916. While at 
present the facilities for obtaining food for the foxes on this island 
are satisfactory, Mr. Shumaker stated that it was getting more diffi- 
cult each year for the fox farmers in the region to secure a proper 
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amount of food for the animals in the vicinity, and questioned whether 
it would not be possible to have fishing sites set aside for their use. 

James McPherson, of Ellamar, occupies Peak and Naked Islands, 
Prince William Sound, for fox-farming purposes. It appears that 
the original stock consisted of four blue foxes secured from the Alaska 
Commercial Co. and put on one or the other of these islands in Octo- 
ber, 1897. From records at hand it would seem that this farm has 
produced a considerable number of foxes annually for many years. 
For instance, from 1900 to 1910 the number of foxes raised each year 
averaged about 70. Subsequently there was a falling off for a few 
years. This was followed by a rise, about 90 being raised in 1915, 
about 85 in 1916, and about 60 in 1917. 

W.C. L. Beyer and Thomas Davis placed 12 blue foxes, 7 females 
and 5 males, on Fairmount Island, north shore of Prince William ' 
Sound, in October, 1917. These operations are in a way a renewal 
of earlier ones on the part of Mr. Beyer, who states that he started 
work on the island in 1895 with five pairs of blue foxes. He was 
obliged to leave the island in 1904 and subsequent dependence upon 
hired help apparently demoralized the business. From other records 
it would appear that Fairmount Island was occupied for fox-farming 
purposes as early as 1897 or 1898. 

J. D. Jefferson, Valdez, in April, 1917, placed three pairs of blue 
foxes on Bald Head Chris Island and three cross foxes on the Dutch 
group of islands. All these islands are in Prince William Sound. 
No increase was expected the first season. In November, 1917, the 
stock was reported thriving. 

Additional information in regard to fur farms will be found in the 
review in this report of fur farming in southeastern Alaska, also in 
the section in regard to islands which may be leased by the De- 
partment of Commerce for the propagation of foxes and other fur- 
bearing animals. 


REVIEW OF FUR FARMING IN SOUTHEASTERN ALASKA, 


In the corresponding report for 1916 % there were published ex- 
tracts from a report submitted by Inspector Walker in regard to fur- 
farming possibilities in southeastern Alaska. Mr. Walker continued 
his work of collecting data, and extracts from a subsequent report 
submitted by him are printed below. The report had reference to 
conditions and possibilities existing in southeastern Alaska, and was 
based on studies made and information obtained there, and the 
reader is cautioned against applying the conclusions to Alaska gen- 
erally unless warranted by other information. Furthermore, it must 
be borne in mind that the business of fur-farming in Alaska, except 
perhaps in a few instances, is far from being established on a paying 
basis; that present-day operations are largely experimental; that 
the ultimate success of the business is not fully assured, and that 
statements made in regard to the future are largely deductions of 
individuals. Extracts from Mr. Walker’s second report follow: 

The history of fur farming in southeastern Alaska is, with one exception, a history 
of failures rather than successes. The questions that naturally follow are: Why has 


almost every attempt resulted in failure? Is it because the region is not suited to 
the enterprise? 


@ Bureau of Fisheries Document No. 838, 
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Justice to the country demands that the true causes of the failures be made public, 
and after studying the subject from all possible viewpoints the conclusion has been 
reached that the failures in fur farming in southeastern Alaska have been due to the 
three following causes, which can in no way be charged against the industry or the 
region: 

First. Neglect due to irresponsible drinking men being left in charge, who either 
failed to care for the animals or allowed them to be poached off. 

Second. Persons going into the work with the idea that it would prove to be a 
“get-rich-quick” proposition, then becoming discouraged, running short of money 
and going out of business, or neglecting the animals after two or three years when 
they discover their mistaken idea. 

Third. Perhaps a portion of the failures have as a partial cause the lack of expe- 
rience and knowledge of how to handle the animals, but such trouble if had by respon- 
sible, determined men would have been charged to experience, and they would have 
in the future profited thereby and in the end been successful. 

Some persons might believe that a certain percentage of the failures has been due 
' to parties starting into the work without sufficient funds to carry it to a successful 
self-sustaining stage. This belief is true, but the situation is fully covered in the 
second of the reasons given for failure. Referring to the third reason given for failure, 
it may be said that much that is charged to lack of knowledge and experience could 
have been avoided by careful study, judgment, and the use of common sense. So 
in the end the cause of the failures may almost without exception be laid to neglect 
from one cause or another. 

At present there is but one fur farm in southeastern Alaska that has been sufficiently 
long established to show its permanency and merit the name of a fur farm. This is 
the blue-fox ranch of James York, on Sumdum Island, which has been in operation 
for 19 years and is now on a firmly established basis. The blue foxes on this island 
have the run of the entire place, and it can not be said how many animals there are. 

As a whole those attempting fur farming other than with blue foxes have been 
hunters, trappers, prospectors, and others who have obtained for their stock local 
wild animals. These persons have taken up the project as a side line and when for 
any cause any of their work was neglected it was the animals that suffered. 

The greatest number of attempts to operate fur farms have been with red foxes, 
and of these there have been no less than eight, as follows: 


Began 
Name of owner. Location of farm. opera- Present status. 
tions. 
Hoe Righter es A. ere ese Skagway & Dyea............. 1913 | Out of business. 
Tom Woshe ys ste coee taece eaeee Long Bridge, Chilkat Valley..| 1913 Do. 
Pete UmMCAM se soma wees Wells, Chilkat Valley......... 1914 Do. 
Toh! Morrison's sa:ee<4 9 ae <= Panes S225 ee hte ee. See eee 1913 Do. 
JOSephaVoelkl..eeee co ee cae 18-Mile Post, Chilkat Valley...| 1915 | Has 8 foxes. 
EB iEillenibrand: 33.0. ceee ae Camp, Chilkat Val- | 1915 | Has 2 foxes. 
ey. 
AMG Smith oe. Hea eee oc actece Porcupine. Chilkat Valley.....| 1915 | Has 6 foxes. 
Barkdahl & Green.............. Sokopisland)..128 392. caees cae 1916 


Mink and marten farmers are next in numbers or perhaps even in greater numbers 
than the fox raisers, but the operations are less conspicuous and many have probably 
not come to notice: 


rT. ati Began 
Name of owner. Location of farm. operations. Present status. 

Bert Maycock......c+:...- Windfall Island -...csses.eese- 1915 Unknown number of martens 
at liberty and doing well. 

John Hannine 325202 42 Eitolm island’ sys 7eeeerenne 2. 1916 Estimated 25 martens on small 
island. 

Coe barkdahlt 225s. e8 Sokovisland|) 0724 Seen ee 1904 Out of business. 

———— FOMMSON een acer sito ¢ fi. Su os pee eee 1913 

Simon Catt...............| Fanshaw Anchorage.........- 1913 or 1914 

Joseph Voelkl.:.........- 18-Mile Post, Chilkat Valley... 1915 Has 9 mink. 


Wewiseourssss.: 5.csese4 |, The: Brothersiislands-. -2G2eec|22se 264. Juectls Abandoned. 
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Third in number of operators come the b!ve-fox farmers on islands, of which there 
have been five attempts: 


, Began 
Name of owner. Location of farm. opera- Present status. 
tions. 
Names MOrK: 23 eacekc eaten Se Sumdgmisland . 2220. 2.356 2h 1899 | Successful. 
Pride: G0 ORRSE rs 3: ce cuids ac wine Houma Mista eyes tue ase are =o 2c 1905 | Abandoned. 
OO. DENOVE Soc. .4 os 'alnt cise 600 oi. Patterson Island, then moved |........ Do. 
to The Brothers Islands in 
1904. 
Use, Bankdahl, 22.32. ssessee2 Sokonlsland’s cc so ccsoctca tenn 1905 | For a time practically aban- 


doned, but recently taken up 
again for further work. May 
be some of original stock re- 
maining. 


— 


In addition to the above, there have been numerous single animals confined in 
hopes that mates for them might be obtained, usually resulting in the animals dying, 
being killed for fur, escaping, or being sold alive to others attempting fur farming. 

Skunks and raccoons have been introduced on ‘“‘ Brothers Islands,’’ but nothing has 
been heard of the matter recently, and it is not known as to the success. Considering 
the price of these skins as compared with those of some of the native fur bearers, which 
should be no more difficult to raise, no advantage can be seen in such a project unless 
the saving in feeding in winter proves to be decided. 

The animals that are most available to the majority of persons in the region are minks 
and martens. The latter can perhaps be successfully kept on small islands if they 
do not fight among themselves too much. If they do prove to fight seriously when on 
small islands it will of course be necessary to pen them. Minks, being daring swim- 
mers, must be penned. There is not a portion of southeastern Alaska where food is 
obtainable for these animals that is not suitable for them. 

The red fox, with its color phases, is commonly indigenous only to that portion of 
southeastern Alaska west of Lynn Canal and north of Icy Strait, although they oc- 
casionally approach salt water farther south on the mainland by following down some 
of the larger streams and valleys. Of all southeastern Alaska only that portion in 
which red foxes naturally occur is to be considered for red-fox farming, and of this the 
section having the best combination of natural resources and advantages is the Chilkat 
Valley. Some of these advantages are: A climate approaching that of an interior 
country, in that it is clear and cold in winter and warm and dry in summer; the rain- 
fallis the least of any portion of the district; there is an easily accessible food supply, as 
the fish are, or should be, abundant in the Chilkat River which flows through the 
valley; there is perfect drainage by reason of the sandy soil; large and permanent pens 
may easily be constructed because of the sandy soil underlaid at an average of about 
3 feet by a hard subsoil of clay, through which foxes could scarcely dig out under the 
fences; the valley is easy of access both summer and winter; it is the natural home of 
the fox, and fortunately is in a region in which melanism is prevalent, thus produc- 
ing a considerable percentage of dark individualseven from red parents; the climate 
while close to salt water is of an interior character which will produce fur of a superior 
quality surpassing that possible on the coast and islands. 

As noted above, a recent attempt has been made to introduce red foxes on Sokoi 
Island, near Petersburg, but at present it is too early to say with what success the pro- 
ject is attended. The writer firmly believes that the islands are much too wet for red 
foxes to do well and the salt atmosphere will certainly coarsen and dull the fur more 
than is desirable. 

The arctic or blue fox is not native to any portion of the region, but seems to have 
done well at every place it has been introduced so far as the climatic conditions and 
food are concerned. Almost any of the small islands are suitable for the raising of 
these animals, and the food for them may be the same as for the other animals save 
that as they roam at large on the island they are able to pick up more or less food for 
themselves from the beach and woods. 

Beaver and land-otter farming have not been attempted in the district and little 
can be said regarding the subject. In regard to beavers, a peculiar terraine would be 
necessary and fencing would prove to be expensive. Land otters would require 
fencing, but they could be fed almost wholly from the sea foods to be had in such abun- 
dance at almost every front door in the region. 
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The isolated farmer should be able to supply his animals with food mainly from the 
ocean and streams by keeping askate or two of halibut gear, and a crab trap or two and 
nets in operation near his place. The sea-food diet can be varied frequently. In 
season, waste scraps from deer killed for food would help out on the feeding problem. 
Eagles which are being killed for the bounty might be acceptable and in certain sec- 
tions squirrels are obtainable in limited numbers. By a little ingenuity in their 
capture, mice and voles of numerous species could help vary and supplement the food. 
In the Chilkat Valley rabbits are obtainable some of the time. 

For the farmer in or near settlements fish heads and scrap fish from the halibut fish- 
eries and salmon canneries would almost always be available. Some butchers’ scraps 
might also be obtainable, and many of the foods mentioned as being available to the 
isolated farmer would be almost as accessible to those at settlements. 

Anyone undertaking the business of fur farming in southeastern Alaska or elsewhere 
should begin with the idea that for at least the first five years little or no profits will be 
realized, and that constant care and attention will be required if the industry is to be 
brought to a profitable stage. Fur farming must be looked upon as like any other 
live-stock raising. If one is expecting to build up and increase his stock he must 
not sacrifice the breeding animals for immediate gain. 

In attempting fur farming in this region one should plan to follow either one or the 
other of the following courses: Arrange to have sufficient funds to carry on work for 
at least five years without expectation of income from the industry, or begin with 
only a few animals, kept as one would keep pets, giving them all necessary attention 
with no expectation of profit for some years. If one is to make a success in following 
such a course as the latter he must not neglect the care and attention of the animals 
even in the greater struggle of making the immediate living, for this has been the 
cause of failure in many cases of similar character in the past. 

Poaching has been a menace to fur farming, but with industrious, determined farm- 
ers there would be little opportunity for the poacher to ply his trade. 

Summarizing, it may be said that opportunities for the fur farmer in southeastern 
Alaska are almost unlimited, but that it is not a royal and short road to riches, and one 
going into it must expect to sacrifice and work as he would in any other live-stock 
raising. Aside from the blue foxes, the native fur bearers probably offer the best stock 
with which to start. Every possible encouragement and facility should be accorded 
the prospective fur farmers to obtain and acquire title to land on which to conduct 
fur farming. 


SHIPMENT OF FURS FROM ALASKA. 


For several years the Bureau has collected statistics of furs shipped 
from Alaska. It is required of shippers by departmental regulation 
that all shipments of furs from the Territory shall be reported to the 
Bueau of Fisheries. 

By far the largest number of fur shipments from Alaska is made by 
mail. The Post Office Department has cooperated all along with the 
Bureau in the way of seeing that fur shipments by mail were prop- 
erly reported. In 1917 that Department reaffirmed its willingness 
to cooperate, and under date of May 4, 1917, the Postmaster General 
issued an order which, while modifying somewhat the previous 
method of procedure, undoubtedly placed the matter upon a more 
satisfactory basis. The order is as follows: 


Furs shipped out of Alaska by mail. 


OFFICE OF THE POSTMASTER GENERAL, 
Washington, May 4, 1917. 

The following instructions will become effective on October 1, 1917. Before that 
date, the Department of Commerce will have supplied to Alaska postmasters the 
blanks for a new form of report, to be used by persons mailing furs to points outside 
of that Territory: 

It will be the duty of each postmaster in Alaska, on and after October 1, 1917, to fur- 
nish the report blanks to persons who present furs for mailing and to see that no furs 
are sent through his office to outside points until after the shipper has filled out the 
blank and signed the certificate as to the correctness of the report, and the postmaster 
has placed his signature under the words ‘‘Transmitted to the Commissioner of Fish- 
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eries, Washington, D. ©.” The postmaster will then dispatch the shipment of furs as 
addressed, without examining the contents for the purpose of verifying the shipper’s 
report, and will mail the report under cover of an official penalty envelope addressed 
“Commissioner of Fisheries, Washington, D. C.’’ 

Postmasters should not permit their supplies of the report form to become exhausted, 
but in due time should make requisitions upon the Commissioner of Fisheries for 
specific quantities. ; : ; 

The present system of reporting fur shipments will remain in effect through Septem- 
ber 30, 1917. 

A. 8. Bureson, 
Postmaster General. 


Furs were formerly the most valuable product of Alaska, and while 
they have yielded to the products of the mines and the fisheries the 
absolute value of the annual output is large. 

The following table shows the detailed statistics as compiled from 
information furnished the Bureau in regard to the furs shipped from 
Alaska in the years ending November 15, 1915, 1916, and 1917: 


Furs SHIPPED FROM ALASKA IN 1915, 1916, AND 1917.4 


Year ended Nov. 15, | year ended Nov. 15, 1916. | Year ended Nov. 15, 1917. 


Species. 
Num- | Aver- Total Num-| Aver- Num- | A ver- 
ber of | age value, | berof| age |Totalvalue.| ber of} age /Total value. 
pelts. | value. * | pelts. | value. pelts. | value. 
Bear: ‘ 
IBLE wOloe Bale oe es 739| $7.50) $5,542.50} 1,129) $9.00) $10,161.00} 1,061} $14.00 $14, 854.00 
BEOWw oes. 2-8 camchss 20} 7.50 150.00 41; 7.50 307. 50) 62] 12.00 744.00 
Glaciers. 5 seee se 5 3) 50.00 150.00) - 5} 50.00 250.00 8} 20.00 160.00 
(Chev RSE: a ee ei 20} 20.00 400.00 14| 14.00 196. 00 13] 17.00 221.00 
PGES, Se ee ee eereel Pe mere | Oe coe eee ieee ees 6144] 40.00] 5, 760.00 
CAV OM alot on sate entree ¢70| 10.00 700. 00 @37| 6.50 240.50) €118) 10.00) 1,180.00 
IDTMmine. << sete es | 3,538 -60} 2,122.80) 4,345 -80 3,476.00) 4,639 - 90 4,175.10 
Fox: 
Blacks ccisehsanatece: 8; 400.00) 3, 200.00) 26) 250.00 6, 500. 00 10, 160.00 1, 600. 00 
BIW ao Sceoucenesl 382} 50.00) 19,100.00 659| 50.00) 32,950.00 887| 58.00) 51, 446.00 
Blue, Pribilof Islands 253] 112.49) 28, 459.97 420) 48.20 20, 242. 00 567| 61.11 34, 653.50 
{ C10: Spae ae recat I EAS 1,360} 12.00) 16,320.00) 2,508) 25.00) 62,700.00} 2,669] 35.00 93, 415.00 
Nees ee, Sen ee Oye 11,770} 8.00} 94,160.00) 15,711! 12.00) 188,532.00) 10,485] 24.00 251, 640. 00 
Silvereray .-.)55- 4.2 187] 150.00) 28, 050. 00) 318) 150.00 47, 700. 00 443) 120.00} 53,160.00 
re age cise ae 5, 967| 13.00/ 77,571.00} 6,178} 20.00) 123,560.00) 3,682) 28.00 103, 096. 00 
ite ribilof Is- 
landata AL). (5). 40} 23.94 957.60 20} 14.25 285.00 39} 26.33 1,027.00 
ATO PATCHC. on soe ciaene 51 -10 5.10) 1,090 -15 163.50 89 - 40 . 85.60 
Lynx......--......-.---| 9,374) 8.00) 74,922.00} 21,608} 12.00) 259, 296.00) 21,210) 14.00 296, 940. 00 
IMantenica sete toe one a 3,028} 6.00) 18,168.00) 3,100) 9.00) 27,900.00) 1,210) 14.00 16, 940.00 
Minkiccaticacencsceweve cs 23,073] 2.00) 46,146.00) 22,255). 4.00) 89,020.00} 18,832] 4.00 75, 328.00 
poeta Se ais cauioe eiela oe = 32, 933 -15| 4,939. 95/101, 827 -35| 35, 639. 45) 72, 264 -45] 32,518.80 
tter: : 
fea ee eee eee 980} 8.00) 7,840.00 7 an 19, Ee wee 15.00! 19,620.00 
UPd nevis Shdangceeen hacansallocbooccbnansanceas g 5 500. 2) 344.85 689.70 
Bo ed Pribilof Islands} 3,000) 30.00} 90,000.00} 7,061) 30.00} 211,830.00] 49,140} 30.00 274, 200.00 
ei Car aMecor cs =| oes) Sbecc cA CSc roc 456) Aah dee PALeee es CE Bor rerrere 5} 30.00 150.00 
Squirrel e 167 -05 8.35 214 -10 21.40 iv -05 5.85 
(CLS eee on ae es 51} 4.00 204.00 57| 7.00 399.00 195} 8.00 1, 560.00 
Wolverine.............-- 119} 7.00 833.00 297| 6.00 1, 782.00 435) 8.00 3, 480. 00 
Tutt eee aia ae Fito Cie, ena Baie ee eae ee 1, 338, 599.55 


a The corresponding table in the report for 1915, Bureau of Fisheries Document 834, did not include ship- 
ments of blue-fox, white-fox, or fur-seal skins from Pribilof Islands. 

> The killing of polar bears in Alaska is unlawful. Seventeen skins were reported as being taken in extra- 
territorial waters. : 

¢ Confiscated pelts. 

@ Thirty-three shipped under permit. It is unlawfut to kill beavers in Alaska. 

¢ Includes 57 seized skins and 46 reported as Canadian pelts. 

f Checked against affidavits that skins were taken before Mar. 15, 1916. It is now unlawful to kill mar- 
tens in Alaska. 

Found dead. 

£ Unlawiully killed by natives. 

# Calendar year 1917. ‘ 

7 It is unlawful to kill fur seals within the Territorial waters of Alaska except on the Pribilof Islands. 
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More reliance must be placed on the cooperation of the shippers 
themselves in the collecting of statistics of shipments of furs by freight, 
express, and personal baggage than in the matter of mail shipments. 
The Bureau avails itself, however, of the opportunity afforded 
through the courtesy of the collector of customs at Juneau to check 
its statistics of shipments made otherwise than by mail with those of 
the customhouse at Juneau. 

The statistics of furs shipped from Alaska are compiled annually 
on the basis of a year extending from November 16 of one year to 
November 15 of the following year. Most of the furs being taken 
each season within a period of a few months after November 15, it is 
thought that summation of the reports for the periods from November 
16 of one year to November 15 of the following year will indicate as 
accurately as possible the take of each season. 


LEASING OF ISLANDS FOR FUR FARMING. 


The Department of Commerce may lease for the purpose of propa- 
gating foxes and other fur-bearing animals the Alaskan islands listed 
in the following table: 


IsLANDS WuicuH May BE LEASED FOR FUR FARMING. 


Name of island. Location. 
Chit k0lst Scaos secete so < ote es ceee se aoceceee teas Southwest of Kodiak Island. 
WIODE 2b oadapmiasenabe ot = ceumescabos.sstereaee Near Kodiak Island. 
Marri Gtian ake sens ates ban aah foe Re acl ome aes East! of Afognak Island. 
WLIOMIC ONL lace ctancu- bee beck sincc bien seanlenioe Shumagin Group. 
Simponon ee eek cprtc enue aes coens sees =e Do. 
ITEIGING KEW con cctcion acer ceeechene ee see ane One of Naked Islands, Prince William Sound. 
Carlson: (Cratton)2 o.oo mee aoe ese ee cece 3 Prince William Sound. 
Middleton tis 4-56 secs so se cee see be oe ae Gulf of Alaska. 
1S: id LR ae Se AT ae cee Se One of Chugach Islands. 
At esc cnet sek oS eee Re cles cheese gam Do. 
PACE VANE Sm) oni sw isteice esas spate wists sales ae One of Semidi Islands 
CHOWIEE. 2 vee trcac sete ae seas tise Saeee een Do. 


Of the islands listed above, five were under lease on December 31, 
1917, as follows: 


2 Annual 
Name of island. Soe Lessee. 
Middleton Wes 2M. o.ba2ckteekscsatsccceee ses $00 | Joseph Ibach, Cordova, Alaska 
BIMCON OL Hoenn oe heen eniececaane sins snmaieeee 250 | J. C. Smith, Sand Point, Alaska. 
itHe Konia. |. swelansceureaee secs eeaees 205 | Andrew Grosvold, Sand Point, Alaska. 
(Matranot 42 Jive st: shes coca nate wewan see 200 | O. L. Grimes, Kodiak, Alaska. 
POAT oiciicirdeos hoa cee neste ae aeree eee 200 | I. D. Nordyke, Seldovia, Alasxa. 


a Lease forfeited in 1918. 


Middleton Island, Gulf of Alaska.—This island was leased in 1914 
to Tim Marcum, of Valdez, for a period of five years, beginning July 
1, 1914. The lease was subsequently assigned to Joseph Ibach, 
pent address Cordova, who took possession on June 7, 1915. In 

ecember, 1914, and January, 1915, 63 foxes were killed on the island; 
in December, 1915, and January, 1916, 48 were killed; in December, 
1916, and January, 1917, 50 were killed. In the year ended Novem- 
ber 15, 1916, 32 live foxes were removed from the island by the lessee. 
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The foxes on the island run wild, and Mr. Ibach is unable to tell the 
total number. One year 600 Belgian hares were raised for fox food. 

Simeonof Island, Shumagin Group.—This island was leased in 1914 
to J. C. Smith, of Sand Point, for a period of five years, beginning 
July 1, 1914. Mr. Smith died July 5, 1917. It is stated that the 
number of blue-fox pelts, which have been secured on this island in 
the years from 1901 to 1917, inclusive, is 477. 

Tattle Koniun, Shumagin Group.—This island was leased in 1914 
to Andrew Grosvold, of Sand Point, for a period of five years, be- 
ginning July 1, 1914. Mr. Grosvold has reported that on November 
15, 1917, there were 37 pairs of foxes on the island. 

Litigation has been carried on for a number of years between F. E. 
Whelpley and Andrew Grosvold in respect to the latter’s rights on 
Little Koniuji Island. Foxing operations having been undertaken 
on the island by Mr. Whelpley before Mr. Grosvold secured a lease 
of it from the Department of Commerce, suit was instituted by Mr. 
Whelpley contesting Mr. Grosvold’s rights. On August 2, 1916, 
Judge Brown, of the District Court of Alaska, in session at Valdez, 
decided adversely to Mr. Whelpley. Tne case was taken by him to 
the Circuit Court of Appeals at San Francisco. The decision of that 
court on April 1, 1918, affirmed the action of the lower court. 

Marmot Island.—This island is situated near Afognak Island and 
was leased in 1916 to O. L. Grimes, of Kodiak, for a period of five 
years, beginning September 1, 1916. Under date of February 2, 1918, 
Mr. Grimes advised that he had forfeited the lease. 

Pearl Island, Chugach Group.—This island was leased in 1917 to 
I. D. Nordyke, of Seldovia, for a period of five years, beginning 
July 1, 1917. 


FUR-SEAL INDUSTRY. 
PRIBILOF ISLANDS. 


GENERAL ADMINISTRATIVE WORK. 


Tn addition to various lines of work which are more or less routine 
in character from year to year the Bureau devoted considerable 
attention in 1917 to the subject of the utilization of products of the 
Pribilof Islands not heretofore used to any considerable extent. A 
part of the Bureau’s efforts looking toward the exploitation of pre- 
viously unused products culminated successfully while other lines of 
effort were being continued at the end of the enlahdae year. For the 
first time the Bureau was able to use one of its own vessels for the 
carrying of general cargo to and from the islands. Increased appro- 
priations by Congress permitted sending to the islands materials for 
several new buildings, for repairing others, and for improving the 
water-supply system for the village on St. George Island. A census 
of the aah herds was again taken. The more important activities 
are taken up in detail under appropriate headings. 


PERSONNEL. 


The statutory employees of the Bureau on the Pribilof Islands in 
1917 are listed in the introduction. As a matter of record the fol- 
lowing information in regard to their activities and in regard to 
certain temporary employees is given: 

Agent and Caretaker Proctor, of St. George Island, arrived there 
from the States on June 7, relieving G. Dallas Hanna, who had been 
in charge of the Bureau’s work on the island since the previous 
October. Agent and Caretaker Fassett left St. Paul tan tempo- 
rarily in December, leaving Mr. Hanna in general charge of the work 
there. Dr. W. Byrd Hunter, formerly physician on St. Paul Island, 
having reentered the Bureau’s service, arrived at St. Paul Island 
July 23 to resume his duties as physician. Dr. Miles, who was 
relieved by Dr. Hunter, was transferred to St. George Island, relieving 
Dr. H. P. Adams, who left St. George for the States August 2. Mr. 
Hanna was in general charge of the fur-seal census. He was assisted 
by other members of the Bureau’s regular force and by Dr. Harold 
Heath, of Stanford University. Mrs. G. Dallas Hanna had charge of 
the junior school on St. George Island during the school year 1916-17. 
Mrs. A. H. Proctor took charge of this school for the school year 
1917-18. Mrs. W. Byrd Hunter was employed as a nurse on St. Paul 
Island beginning August 1. Warden Charles E. Crompton, having 
been detailed for duty at the Pribilofs, reported at St. Paul Island 
on June 8. Arnold C. Reynolds was tba temporarily of his 
duties as school-teacher on St. George Island on October 15, his work 
being taken up by Mr. Crompton. Mr. Reynolds left for the States 
December 15. Warden H. C. Scudder, who reported at St. Paul 
ee for duty in September, 1916, left there July 31, 1917, for 
Seattle. 
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PURCHASE AND TRANSPORTATION OF SUPPLIES. 


Food, fuel, and clothing for the natives, supplies for the general 
use of the Bureau’s stations, materials for repairs and construction 
of buildings, and salt and barrels for preserving and packing seal- 
skins were for the most part forwarded to the islands from Seattle. 

Practically all the supplies purchased in 1917 for the Pribilofs 
were secured from dealers who had made the most favorable terms 
in response to the Bureau’s requests for competitive bids. As in 
previous years, the major portion of the Bureau’s requirements for 
the season of 1917 were described in a series of appropriate schedules 
which were printed in pamphlet form and distributed among pros- 
pective bidders. Owing to the disturbed conditions which obtained 
in 1917, many substitutions had to be made for the commodities 
regularly used in the past and unusual difficulty was experienced in 
obtaining satisfactory bids. 

About 300 tons of supplies which had been held in Seattle since 
the preceding fall, because facilities were not available for their 
transportation, were placed aboard the U. S. S. Saturn on May 20 
and delivered in due time at the Pribilof Islands. The Bureau is 
under obligations to the Department of the Navy for the assistance 
furnished by the Saturn. 

Through the courtesy of the Coast Guard the cutter Unalga, which 
left Seattle on May 3, carried a considerable quantity of supplies for 
the Pribilofs. The Bureau’s supplies, together with some for the 
St. Paul radio station, totaled probably 50 tons by measurement. 
The vessel reached the Pribilofs with the supplies early in June. 

The Bureau’s steamer Roosevelt left Seattle on July 7 with a cargo 
of approximately 275 tons of supplies for the Pribilofs. Minor addi- 
Banal supplies were taken aboard at Unalaska. The shipment con- 
sisted in part of materials for six houses to be constructed for the use 
of natives and for the improvement of the village water supply on 
St. George Island. The vessel arrived at St. George Island July 21. 

The Roosevelt left Seattle with a second cargo of supplies, consisting 
chiefly of foodstuffs and clothing, on September 7. An accident to 
the vessel’s machinery caused the master to deem it advisable for the 
vessel to return to Seattle for repairs. The ship again left Seattle on 
October 23, arriving at St. George Island on November 13. 

Landing supplies at Pribilofs.—It seems strange that under modern 
conditions no substitute which would be recognized without question 
as being superior to the primitive native boat, the bidarra, for lighter- 
ing supplies ashore at the Pribilof Islands has been obtained. How- 
ever, the bidarra is by no means an ineilective contrivance. In dis- 
charging cargo at St. George in 1917 several loads of 84 tons dead- 
weight each were carried, but such loadings can only be carried when 
little or no swell is running. 

The use of canvas in place of sea-lion skins as covers for bidarras 
was tried in an experimental way on one at St. George Island in 
1916. In order to protect the canvas from rocks, chafing strips of 
half-round oak were placed on this bidarra in 1917. ‘The strips 
accomplished all that was expected of them. ‘The agent in charge 
at St. George believes that the canvas-covered bidarra will prove as 
useful as those covered with sea-lion skins and that Jess labor will be 
required to keep it in repair. 
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As between the use of canvas or sea-lion skins as covers for bidarras, 
each material has some advantage over the other. With the great 
diminution in the supply of sea lions, the finding of some substitute 
for sea-lion skins seemed imperative. Sea-lion skins will withstand 
without puncture greater blows against jagged rocks than will can- 
vies and for this reason may be looked upon as being to some extent 
safer. 


NEW BUILDINGS AND REPAIR WORK. 


The act of Congress making appropriations for sundry civil ex- 
penses of the Government for the hated year 1917, and for other pur- 
poses, contained an item providing $20,000 for new buildings and 
other improvements at the Pribilof Islands. The appropriation 
became available too late to permit the purchase and chipiasint of 
supplies to the islands in the calendar year 1916. 

Tt was decided that a number of new buildings, including houses 
for the natives and salt houses for use in salting and storing seal- 
skins, repairs to existing buildings,.and improvements to the water- 
supply systems for the villages were the most urgent requirements. 

Six houses of the ‘‘knock-down”’ type were purchased and sent to 
the islands in 1917, four to St. Paul and two to St. George. The 

lans provided that each house should have a kitchen, living room, 
(fiber and three bedrooms, all on one floor. It was provided 
also that the roof of each should be sufficiently high to permit the 
construction of two additional rooms on a second floor at small cost, 
although it was thought that the accommodations on the first floor 
would be sufficient for any of the large families on the islands. The 
agent on St. Paul Island, however, made modifications in the plans 
furnished him with the result that additional material will be re- 
quired to complete the construction of four houses. On St. George 
other work interfered with beginning the erection of the two houses 
for that island until so late in the season that it was deemed advis- 
able to postpone their construction until the spring of 1918. 

In 1917 there were also shipped to the islands the major part of the. 
materials for two salt houses, one for St. Paul and one for St. George, 
and for the proposed new water-supply system for St. George Island, 
as well as miscellaneous supplies for repairing already existing build- 
ings. It is proposed to send the balance of the materials, including 
the supplies for the water-supply system on St. Paul Island, in 1918. 


USE OF STEAMER ‘‘ROOSEVELT.” 


Previous to 1917 the Bureau in securing the transportation of 
persons and supplies to and from the Pribilofs had to depend upon 
courtesies afforded by other departments and upon private vessels 
hired or chartered. In 1917 the Bureau was able to make use of a 
vessel of its own, the Roosevelt, for the major part of the year’s work. 
The Bureau was particularly fortunate in not being obliged to secure 
a privately-owned vessel, when the demand for shipping was so keen. 

he Roosevelt arrived at Seattle on April 23, 1917, completing her 
voyage from the Atlantic seaboard. The principal use made of the 
vessel for the remainder of the year was the transportation of sup- 
plies and employees between Seattle and the Pribilofs. Two trips 
were made from Seattle to the islands. 
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On the first trip the vessel left Seattle July 7 and arrived at St. 
George Island July 21, having touched en route at Ketchikan, Akutan, 
and Unalaska. After discharging a part of the St. George cargo the 
vessel left for St. Paul Island on July 22, arriving there on the 23d. 
The work of discharging cargo, taking aboard sealskins, fox skins, 
bones, and other products of the islands for delivery at Seattle, and 
affording transportation to employees between St. Paul and St. 
George Islands, occupied the time until August 1, when the Roose- 
velt left for Seattle. The vessel stopped at Akutan, Ketchikan, and 
Prince Rupert on the way and Seattle was reached on August 18. 
An accident which occurred to the machinery soon after the vessel 
left Akutan caused some delay and a reduction in speed for the bal- 
ance of the trip to Seattle. 

The Roosevelt left Seattle with another cargo of supplies September 
7 and arrived at Ketchikan September 11. An accident having 
occurred to the machinery the vessel returned to Seattle for repairs. 
A start was again made from Seattle October 23 and the Pribilofs 
were reached November 13, stops having been made en route at 
Ketchikan, Akutan, and Unalaska. Before returning to Seattle 
the Roosevelt made a trip from the islands to Unalaska for a supply 
of coal, 265 tons, which it delivered at the islands. The vessel Gaull 
left the Pribilofs on December 17, 1917, and arrived at Seattle on 
January 14, 1918. Stops were made en route at Unalaska, Akutan, 
Sand Point, Cold Bay, Cordova, and Ketchikan. When the vessel 
left the islands on December 17, there was taken along, at the re- 
quest of the officer in charge of the St. Paul radio station, a man who 
had been employed as cook at that station but who had become in- 
sane. The man later became so violent that he was turned over to 
the civil authorities at Unalaska, facilities for caring for him aboard 
the Roosevelt being inadequate. j 


NATIVES OF THE PRIBILOF ISLANDS. 


~The Bureau is developing ways and means whereby the natives of 
the Pribilofs may be enabled to support themselves and to secure 
benefits for themselves individually over and above the bare necessi- 
ties of life in proportion as they are industrious, economical, and 
thrifty. They now receive $5 in cash for each fox skin taken 
for the Government, and arrangements have been made whereby 
they receive payment for seal and other bones gathered for sale. 
It is probable that when definite plans are made for commercial 
sealing operations in 1918 some arrangement will be had whereby 
the natives will receive compensation in money for their sealing work 
in proportion to the number of properly taken skins. 


HEALTH. 


Physicians were maintained on both St. Paul and St. George Islands 
throughout the year. 

As the result of suggestions made by the resident physician on 
St. Paul Island, Dr. W: Byrd Hunter, the following instructions were 
issued September 11, 1917, for both islands. 

(a) The physician shall have direct charge of all matters pertaining to health and 


sanitation on the island. This, however, is not to be independent of the general 
authority of the agent in charge, as divided control in administrative matters is re- 
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aie as prejudicial to the interests of the Bureau and without compensating 
benefit. 

(b) The physician shall keep an accurate record of all cases treated, giving name of 
patient, diagnosis, treatment, and results. He shall also make periodical physical 
examinations of all natives and record findings on health cards kept in the dispensary 
for this purpose. These records shall be open to inspection by proper persons. 

(c) The physician shall report daily to the agent in charge the names of workmen 
who are totally disabled, those partially disabled, and those detained at home on 
account of sickness in the family. These men shall not be called upon for work unless 
approved by the physician. 

(d) The physician shall report monthly to the agent in charge all medical and 
surgical cases treated during the month, giving the results of treatment; number of 
births, giving name, sex, and date of birth; number of deaths, giving name, age, 
sex, and cause of death; and other pertinent information. The forms of blanks sub- 
mitted by the agent under date of December 5, 1916, for birth certificates, death 
certificates, reports of surgical operations, and christening certificates are approved 
by the Bureau and will be used until otherwise directed. Copies are to be furnished 
to the Bureau. 

(e) The physician shall report at least annually to the Commissioner of Fisheries 
all medical, surgical, sanitary, or other work done during the year or period covered 
by such report, offering any recommendations for health improvement he may deem 
necessary. This report shall begin when the last preceding report ended, so that 
there will be no period of time not covered by areport. The original and two copies 
of each report shall be delivered to the agent in charge, who will forward the original 
to the Commissioner of Fisheries with such comments as he deems proper, retain one 
copy for the official files of the island, and forward one copy to the agent in charge 
of St. George Island for the information of the physician on that island. A copy shall 
also be retained in the files of the dispensary on St. Paul Island. 

(f) The physician is authorized to condemn supplies of foodstuffs when he knows 
beyond any reasonable doubt that they are unfit for human or other consumption. 

(g) The physician shall make weekly inspections of all houses in the village and the 
surrounding grounds and report to the agent in charge any person breaking the health 
regulations. 

(h) From time to time the physician will make necessary inspections of the live 
stock. 

(7) Owing to the nature of the physician’s work and the likelihood of his being 
called at any time, day or night, he will not be required to do any station work other 
than his regular duties unless the circumstances are unusual or of an emergency 
nature. The physician will no doubt at times be glad to assist in some phases of the 
work not directly connected with his duties. 


St. Paul Island.—In October an epidemic of influenza assumed 
such proportions that the vigor of the natives was materially im- 
paired and fall sealing operations were noticeably affected. 

The use of the hospital on St. Paul has been continued to advantage. 
The Bureau was fortunate in being able to arrange for the cooperation 
and services of a trained nurse, the wife of the resident physician. 

It was reported that the new priest for the native congregation 
had shown a willingness to cooperate in an educational way in 
lessening insanitary church customs. 

St. George Island.—In March, 1917, there broke out on this island 
an epidemic reported by the physician as varicella. The epidemic 
reached its height in April and continued into May. There were 
about 48 cases, and all occurred in children under 10 years of age. 
The physician called attention to the long lapse of time between the 
arrival of the last steamer, which reached the island November 3, 
1916, and the commencing of the epidemic, March 21, 1917, a period 
of four and one-half months. Later in the year there was an epidemic 
of influenza, said to have been introduced from Unalaska. There 
were a number of mild cases, a few serious ones, and one death 
resulted. 


FUR-SEAL INDUSTRY. 15 
SCHOOLS. 


The Bureau recognizes the value of employing proper educational 
methods on the islands and is endeavoring to make its system of 
instruction increasingly effective in developing the character of the 
children. The responsibility resting upon those who are employed 
as teachers can not be too strongly emphasized, and, on the other 
hand, it is equally important that they be furnished with facilities 
and in other ways afforded the fullest possible opportunities for 
performing their duties. 

St. Paul Island.—The 1916-17 school year began September 12, 
1916, and ended June 1, 1917. Two regular teachers are employed 
on this island, and senior and junior schools are maintained. At 
the opening of the schools on September 12, 1916, the combined 
enrollment of pupils numbered about 64. 

The following extracts are taken from the joint report submitted 
by the teachers for the year 1916-17: 


As in the two preceding years, there has been a preparatory class for children before 
they begin regular first-grade work. These are children 4 and 5 years of age. There 
have been 11 pupils in this class. The attendance has been very irregular. This 
was due partly to the severity of the weather during the winter. There has been 
some training of hand and eye, the phonetic value of the alphabet has been taught, 
but no attempt has been made to teach these children to read. The greater part of 
the period devoted to this class (2 p’ m.—3 p. m.) has been used in giving the children 
an English vocabulary. 

The junior school building is a pleasant and well-lighted room, but it is altogether 
too small; the floor space is so limited that it does not admit of activities or games for 
the little ones. 

The work in arithmetic has been arranged in grades. Concrete examples have 
been found necessary; blocks, sheets of paper, pencils, and other objects have been 
in constant use. Fractions were taught by means of cardboard circles cut into equal 
parts. Some of the pupils soon discarded this method and were able to think in 
the abstract, but many can never get beyond the ‘finger stage” in arithmetic. The 
number sense is developed in practically all children at a later age than other con- 
cepts. This is particularly true of the Aleut child. This sense is dormant until 
nearly the tenth year with the average, but it must be admitted that there is difficulty 
in speaking of the average child, for some are extremely dull and apathetic, while 
others would compare favorably with children in the States. 

Geography with the younger ones began ‘“‘at home.’’ The pupils know their own 
island so well, from having visited all parts, that when the map of St. Paul is placed 
before them they are able to identify capes, small islands, straits, peninsulas, etc. 
This has led on to outline maps of North America and South America, dwelling par- 
ticularly on the United States. Globe work has been coordinated continually with 
other map studies. Localities mentioned in the reading lessons have been pointed 
out at the time of reading. The pupils take an interest in the staple products brought 
to the islands and wish to know where ‘‘they grow” and what they ‘‘grow on,’’ thus 
touching on nature study in its practical phases. With the older pupils a correlation 
of history with geography has been worked out in a simple manner. Reading, con- 
versation, and composition and spelling on the same subject have been the chief 
studies, since nothing can be done with other textbooks unless the knowledge of the 
reading and conversation is sufficient. 

A test of the conversational power of the pupils in English was made in the senior 
school. For a week all pupils were allowed to communicate with each other, with 
the condition that no Aleut word should be used. Of course during recitations gen- 
eral talking was not allowed. About 70 per cent were able to communicate all their 
wants and wishes to each other and to make comments on readings. It has been 
observed that occasionally outside school hours the children have chosen to use only 
English in playing some games. 

About 50 books which were to be discarded were presented to the schools by the 
Seattle Public Library. As there was almost nothing in the way of a school library, 
and as these books were especially suited to younger children, they have been in 
constant demand and have been greatly appreciated. ‘‘The Youth’s Companion,”’ 
“The American Boy,’’ and ‘‘St. Nicholas,’ which have been supplied to the school 
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are too difficult for most of the children to read, but the pictures have been enjoyed 
and have led to many inquiries. Both the books and magazines have been loaned 
to young people out of school, who have read them eagerly. 


At Christmas time a public entertainment was given by the two schools, in which 
every child took part. All the parents were invited, and a large number attended 
and seemed interested in the way the children took their parts. 

During March, April, and May all the older girls had a sewing lesson once a week. 
Almost all the native women crochet very well, but only a few of them sew well. 
Crocheted doilies and lace are found in every house, but buttonholes are seldom 
made (safety pins are substituted), and a torn garment never is mended. The sewing 
has been taught with the hope that a practical use may be made of it. It is recom- 
mended that material be furnished the school, and that not only sewing, but also 
knitting and darning lessons, be a part of the regular course for all the girls. 
Sometimes children who are slightly deficient mentally can do creditable work with 
the hands. 

The older pupils have been excused from school several times during the school 
sessions to engage in various kinds of work on the island. During the latter part of 
the school year they did efficient work in gathering refuse and in general cleaning 
around the buildings of the village. 

The reports which have come from the boys at Chemawa are good. These boys 
seem to be doing satisfactory work and to be contented. In regard to industrial 
work, it is suggested that more of the boys who go to Chemawa take up various branches 
of elementary mechanical work, such as blacksmithing, plumbing, and care of simple 
gasoline motors, etc., a line of work much needed on these islands. 


In commenting on this report the Bureau approves the recom- 
mendation that instruction in needlework and knitting be made a 
ie of the regular curriculum for the. girls. Arrangements have 

een made to provide necessary materials. 

St. George Island.—A senior and a junior school are maintained on 
this island. The senior school includes in general all the children 
between the ages of 6 and 16 years of age. ‘The junior school is con- 
ducted principally for preparing the younger children, those under 
the hae me school age of 6 years, for entrance into the larger school. 

The senior school for the session of 1916-17 opened September 5, 
1916, and closed April 27, 1917. Thirty-three pupils were in attend- 
ance, 15 boys and 18 girls. In giving struction object lessons and 
concrete examples were used wherever practicable. In language work 
emphasis was placed upon the use of English, which, strange as it 
may seem, is not the habitual language of the children, although 
schools have been maintained at the Pribilofs under the supervision 
of the Government for nearly 50 years. Some of the older pupils are 
beginning to read the simpler stories in magazines. In arithmetic 
stress is placed upon practical problems. Attention was given to 
writing, geography, history, and spelling. 

One of the classes studied a number of chapters of ‘‘Good Health,” 
by Frances Gulick Jewett. This book is written in a form suitable 
for Pribilof children. An epidemic of chicken pox, which occurred 
on St. George Island in the year, was utilized to advantage in the way . 
of furnishing subject matter for instruction in health problems, and 
the teacher’s knowledge of bacteriology was also of use to him in 
imparting elementary information. Efforts were made to improve 
the moral and physical condition of the pupils, and physical-culture 
drills were given each morning. 

The junior school was opened on October 1, 1916, and closed Ma 
31,1917. Nine children were in attendance. The report of the eae 
in this school, submitted by the teacher in charge of it; indicated that 
considerable ingenuity had been exercised in devising methods for 
interesting the small children. 
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The senior school reopened for the school year 1917-18 on October 
8, 1917, with an attendance of 33 pupils, 15 boys and 18 girls; the 
junior school on September 4, 1917, with an attendance of 8 pupils, 
5 boys and 3 girls. 

Library beoks.—About 400 books were forwarded to the islands for 
general use, these having been obtained for that purpose from the 
Library of Congress by the Bureau's librarian. The books were 
divided between St. Paul and St. George Islands. The agent in charge 
of St. George Island reported that a large portion of the books received 
by him seemed to be particularly fitted for use in the school and that 
a selection would be made to form the nucleus of a school library. 
Mention is also made of the presentation of about 50 books to the St. 
Paul schools by the Seattle Public Library. These books were 
especially suited to younger children. The teachers on St. Paul Island 
state that they have been in constant demand and have been 
ereatly appreciated. 

‘Attendance at Salem Indian Training School.—The Bureau encour- 
ages the attendance of children of the Pribilofs at the Salem Indian 
Training School at Chemawa, Oreg. On December 31, 1917, there 
were in attendance at this school from St. Paul Island the following: 
Toaniky Emanoff, Agrafina Fratis, Julia (Ouliana) Fratis, Martha 
Fratis, Peter T. Kochergin, Alfey Melovidov, Terenty Merculieff, and 
Daniel Shabalin. George Lekanof, of St. George Island, was also in 
attendance at the school on December 31. Alexey Emanoff, of St. 
Paul Island, who entered the school in October, 1915, and subse- 
quently, on account of his health, left for the school at the Fort 
Lapwai Sanitarium, Lapwai, Idaho, was still at the sanitarlum on 
December 31. Constantine Lestenkof, of St. George Island, who 
entered the school in August, 1914, returned home in 1917. (C, ‘dren 
who attend the school at Chemawa do not always return to the 
Pribilofs to live. 

It has been stated that the children from the Pribilof Islands are 
noticeably among the very best coming to the school from any place, 
that they give less trouble than any other group of children, and that 
their progress is very satisfactory. 


MOTION PICTURES. 


In 1916 the Bureau sent to St. Paul Island 100,000 feet of motion- 
picture films. The material was supplied chiefly for the purpose of 
affording instruction and recreation to the natives. Employees of 
the radio station on the island agreed to supply a machine for showing 
the pictures. The natives received the entertainments provided most 
enthusiastically. Comedy, news, and educational subjects appeared 
to be the most appreciated. Owing to the undoubted value of this 
form of entertainment, another supply of films was sent to St. Paul in 
1917. The Bureau rents the pictures for the winter season or until 
such time as they can be returned in the following spring or summer. 


SAVINGS ACCOUNTS. 


A number of the natives of the Pribilofs have personal funds which 
have been placed by them in the custody of the United States Com- 
missioner of Fisheries as trustee. Throughout the year 1917 these 
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funds were kept on deposit with the Washington Loan & Trust Co., 
Washington, Db. C. Each native whose funds are concerned has the 
privilege of securing any portion of his share at any time upon request. 

The funds on deposit draw interest at the rate of 3 per cent per 
annum, which is calculated on monthly balances. Interest is credited 
semiannually. The Commissioner’s records of the funds are subject 
to an auditing every six months by the disbursing clerk for the 
Department. 

On January 1, 1917, the total amount of the funds, including 
interest, $70.78, credited on that date was $4,729.36. Funds of 
Polyxenia Merculiof, of St. George Island, amounting to $107.41, 
were deposited March 8, 1917. Interest credited July 1, 1917, 
amounted to $68.52. Withdrawals during the year amounted to 
$516.67. The balance on December 31, 1917, including interest, 
$66.36, credited on that date was $4,454.98. 


Prisitor Istanps Natives’ Savines ACCOUNTS IN THE CusTopy or THE UNITED 
STATES COMMISSIONER OF FISHERIES, AS TRUSTEE, Dec. 31, 1917. 


Funds of— Amount. Funds of— Amount. 
ee SE ES ESR ON STEN ES eC ee 
St. Paul Island: St. Paul Is!and—Continued, 

Bourdukofsky, Apollon............. $205. 64 Mercnlieff, Pam S. “oy. pes i $13. 86 
Bourdukofsky, Peter................ 137. 33 Merculieff, Terenty . -- 2 35. 39 
Diakanof, Auxenia (Mrs. C. H. Oustigoff, Peter... .. 71. 65 
15 Koyots) (eee Roe a Rar Or tS 23. 56 Pankoff, Agrippina. - - 314. 48 
Emanoff, Alexey @..........-....... 270. 41 Pankoff, Maria M....._. 39. 46 
rats A prifina ai.5 ff 8 85. 00 Rukovishnikoff, Elisaveta. 3 13. 49 
HrapissAcalinaa ae 2s eae ok mee 500. 93 Sedick, Marina-- 9290.22. -.07 15. 53 
Hrabiss Martha es (S 5 395" pio 84. 98 Tetoff, Vikenty M.............. aad 39. 45 

ratis; Ouliany avol. bso bea Grs 84.98 || St. George Island: 
Gromofs uilianiae soe) 2a 868. 53 GalaninyiMarye enn: sscheetaseneee 264, 26 
EIANSON UO Spee” suc crenata 46. 58 LestenKof, Michael.................- 206. 65 
Kozloff, Parascovia:................ 179. 60 Mereulion Apriinae tess. ess 5 smnee 113.18 
KrimkOf, Tinletae oe eae ee LY Ney Fe 108. 89 Merculiof, Joseph-..-......2....2.-- 71.77 
Mandregan, Alexandra M.b......__.. 39. 46 Merculiof, Polyxenia.....-2..22....- 109. 83 
Molovidove Aligye 5-2 6. emt 39. 46 Philomonoi,)Mary ¢1 211 #23..0) 108. 49 
Melovidoys Antonetsge. sek &. 22h 3. 40 Philomonot?Zoyats. 3... 26ci21. oe 107. 35 
Melovidovalosciseceee sess an el 39. 46 phane ;Michaell.2 =. sce ates necepeae 76. 55 
Merculieff, Dosofey ..-2.2.22....2.., 35. 39 Zacharof, Emanuel.................. 29. 21 
Merculieff, Makary.:..2..-.......... 35. 39 ————_— 
Merculieff, Mariamna..............- 35. 39 g tho) 4 ee ae eee sp yea me oy 4, 454. 98 


4 Not living on islands in 1917. 6 Formerly Alexandra Melovidoy. Deceased, estate undivided. 


CENSUS. 


In order to make certain facts in regard to the inhabitants of the 
Pribilof Islands a matter of official record an annual census is taken 
of the natives on each island. The census in 1917 was taken as of 
March 31 and the more salient details follow: 
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Natives Resipent on Sr. Paut Istanp, ALasKA, Mar. 31, 1917. 


Age 
Names of individuals | last 
(grouped by families). plead 
ay 


Balakshin, Matrona-.-| 68 
Bourdukofsky, Apol- 63 

lon. 
Bourdukofsky, Peter-| 37 
Bourdukofsky, Alex- 25 

andra 
Bourduicosky, Helen 11 
5 


Bourdukofsky, Mar- 
tha. 


Buterin, Constantine - 
Buterin, Marina...... 26 


Buterin, Alexandra... 4 
Buterin, Karp.-..-...- 65 
Buterin, Parascovia - 62 
Buterin, Tuliania I. 8 
Buterin, Maxim K.. 4 
Emanoff, Mary......- 42 
Emanoff, Mamant.... 10 
Emanoff, Maxim..... 5 
Emanoft, Peper. =i sks 13 
Miratiise ON es ost == 30 
Fratis, Snandulia..... 26 
Fratis, Anfesa........ (a) 
Fratis, RA LOM Gs. cia a 4 
Fratis, Dawidees. os. 6 
Galaktionoff, Lukia--| 40 
Galaktionoff, Aaeey 10 
Galaktionoff, Flena.. 7 
Galaktionoff, Maria... 14 
Galaktionoff, Matrona 13 
Gromoff, Iuliania..... 48 
Gromoff, Elary S..... 15 
Hanson, Anna........ 16 
Hanson, John...-....| 20 
Hanson, Chionia......| 21 
Hapoff, Nekita.-.....-. 28 
Hapoff, Parascovia.-.-| 28 
apot, Jon. 22... 8 
Hapoft Platonida. - 6 
Hapoff, Valentina - - 2 
Kochergin, Gregory--| 39 
Kochergin, Agafia.. 38 
Kochergin, Gavriel 3. 5 
Kochutin, Jacob...... 65 


Kochutin, Alexandra.| 53 


Kochutin, John....... 46 
Kochutin; Klavdia.- . 36 
Kochutin; Erena.. 13 
Kochutin, Simeon... 5 
Kochutin, Theodore..| 28 
Kochutin; Maria......] 30 
Kochutin} ANAL 2 
Kochutin, Avgusta... 5 
Kochutin; VacobDsseees (a) 
Kochutin, Karp.-.... ll 
Kochutin} Nekifer - . 4 
Kochutin; Prascodia - 8 
Kochutin, Zenovia. . 48 
Kochutin; Innokenty. 14 
Kozeroff, Uvanaly.. 28 
Kozeroff, Heklasse sh. 22 
Kozeroff, Alexandra... 2 
Kozeroff, Vassa..-..-. (a) 


Birthplace. 


St. Paul Island. 


Unalaska, Alaska. 


St. Paul Island. 
Marjovi, Alaska. 


St. Paul Island. 
Do. 


Do. 
St. George Island. 
St. Paul Island. 


Do. 
Unalaska, Alaska. 
St. Paul Island. 
0 


Atka, Alaska. 
St. oe Island. 


Do. 


Do. 
Unalaska, Alaska. 


St. Paul Island. 


St. George Island. 


St. Paul Island. 


Do. 
St. George Island. 
St. Paul Island. 
Do, 


Age 
Names of individuals | last 
(grouped by families). | birth 

day. 
Kozhevnikoff, Paul...) 34 
Kozhevnikoff, Maria..}| 42 
Kozheynikoff, Evdo- 8 

kia. 

Kozloff, Michael...... 31 
Kozloff, lustinia...... 41 
WO71Of  Olgaes =. 25h 3 
Kozloff, Raisa-....... 1 
Kozloff, Nicolai....... 29 
Mozlot, Olgaet co o.ce- 26 
Kozloff, Parascovia...| 58 
Krukoff, Condrat..... 27 


Krukoff, ESE See 22 


Krukoff, Daniel... .-% 2 
Krukoff, Samuel......] (a) 
Krukoff, Ekaterina...| 58 
Krukoff, John.......- 36 
Krukoff, THIGUA=eL sete 32 
Krukoff, Alexandra. - 10 
Krukoff, Kleopatra. . . 6 
Krukoff, Tapianare 2% 8 
Krukoff, Metrefan....| 33 
Krukoff, Pelagia...... 29 
Krukoft, Matfey...... 7 
Krukoff, PatiDeeres 2 2 
Kushin, Flena...-..-.. 24 
Kushin, John H...... 2 
Kushin, Michael...... 32 
Kushin, Matrona..... 25 
Kushin; Anton F..... (a) 
Kushin, Glekeria..... 4 
Mandregan, Inno- 26 
kenty. 
Mandregan, Maria. - 19 
Mandregan, Agafia.- 1 
Mandregan, Nekifer..}| 21 
Melovidov, Anton.. 23 
Melov idov, Alexandra| 21 
Melovidov, Solomonia| 41 
Melovidov, Alexandral 15 
Melovidov, Alfey ..... 13 
Melovidov, Tosefy ae 10 
Merculieff, Agafia..... 38 
Merculieff, Dosofey -. 12 
Merculieff, Makary - 8 
Merculieff, Mariamna 6 
Merculieff, Terenty.. 13 
Merculieff, John...... 33 
Merculieff, Evdokia.. 46 
Merculieff, Leonty.. 9 
Merculieff, Serafima..| 12 
Merculieff, Paul...-... 27 
Merculieff, Maria.....) 24 


Merculieff, Abraham 2 
8. 


Merculieff, Paul A.-..| 22 
Misikin, John........-. 27 
Misikin, Natalia ...... 30 
Misiki in) JATIN Sse eee ra 7 
Mi UKE MACUON =taeiaea 8 


a Infant. 


Birthplace, 


St. Paul Island. 
St. George Island. 
St. Paul Island. 


Do. 
Kiska Island, Alaska. 
St. Paul Island. 

Do. 


Do. 
Holy Cross Mission, 
Alaska. 


Unalaska, Al ska. 


St. Paul Island. 
Do. 
Do. 
Do. 


Kamchatka, Siberia. 
St. Paul Island. 


Do. 
St. George Island. 
St. Paul Island. 
Do. 


Marjovi, Alaska. 
St. Paul Island. 


Do. 
St. Michael, Alaska 
St. Paul Island. 
to) 


Do. 
Umnak Island, 
Alaska, 
St. Paul Island. 
Do. 


Do. 
Unalaska, Alaska, 
St. Paul Island. 
Do. 
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Natives REsIpENT on St. Paut Istanp, ALASKA, Mar. 31, 1917—Continued. 


88BNSe—es_cAceSsSsa(v_wsoonoO0Oonwwo09—6§30O0n9mpog@worNwaoOoToé‘low®“*®}$eeoOoaow=«=Oae=—=~=~— oS eee 
Age i 


Names of individuals 


day. 
Nozekoff, Simeon....- 40 | Unalaska, Alaska. Shaposhnikoff, Para- 
Nozekoff, Haretina R. 9 | St. Paul Island. scovia. 
Nozekoff, Maria...... 19 Do. 
Nozekoff, John T..... 12 Do. Stepetin, Dorofey..... 
Stepetin, Lubov...... 
Oustigoff, Neil........ 26 Do. Stepetin, Bpatya:2.22 
Oustigoff, Mary.......} 21 Do. Sey ge 
epetin, Xenia....... 
Oustigoff, Peter...... 52 | St. George Island. 
Oustigoff, Flena...... 43 | St. Paul Island. Stepetin, Flary....... 
Oustigoff, Andronik. . uh Do. Stepetin, Anna....... 
Oustigoff, Dmitri..... 12 | Unalaska, Alaska. Stepetin, Andrey..... 
Oustigoff, Parascovia- 8 | St. Paul Island. Bee ie Secane 
tepetin, Peter....... 
Pankoff, Porfiry...... 55 Do. . 
Pankoff, Varvara..... 35 | Attu Island, Alaska. |] Stepetin, John......-. 
Pankoff, Maria M..... 7 | St. Paul Island. Stepetin, Vera........ 
Stepetin, Alexandra. . 
Pankoff, Vlass........| 29 Do. Biepsut Elarion..... 
Pankoff, Agrippina...| 28 Do. eeberet Nai & 
stepetin, Olga........ 
Rukovishnikoff, Ste- | 36 Do. Beas Vaio 221 
an. 
Rukovishnikoff, Eli-}| 29 Do. Stepetin, Vasilii...... 
saveta. Stepetin, Mavra...... 
Heys ateat, An- 11 Do. _Stepetin, Auxenty...- 
ey. 
Rukovishnikoff, Elo- 1 Do. Tetoff, Neon 
knida B. Tetoff, Agrippina..... 
Rukovishnikoff, Geo. 4 Do. Tetoft, Agnia......... 
Rukovishnikoff, Ifro- | (@) Do. Tetoff, Agrippina... 
aot hnikoff, Marf s D Tetoff, Anna......... 
EESTI areca) Tl o: Le Dmitri EOS 
i etoff, i katerina..... 
Sedick, Feodosey..... 73 Do. Tetoft Ereha Tae @ 
Sedick, Innokenty....] 32 Do. SED OSGHAIRA =~ oe 
Sedick, Ripsimia..... 24 Do. 
Sedick, Feofania...... 6 Do Tetoti, Peter--:......- 
Sedick, Lavrenty..... 1 Do. Tetoff, Mariage ..-3 
Sedick, Leonty-....... 3 Do Tetoff, Vikenty M.... 
Sedick,/ John3..4 22.2. 19 Do Tp 5 
- : etoff, Zachar........ 
Sedick, Marina....... 18 Do Tetot, Daria esa 
Shabalin, Daniel.....- 14 Do. eeeeegl eos 
Shabalin, Matrona....| 16 Do. Tetoff, Tatiana 12...) 
Shaishnikoff, George..| 34 Do Tetofi, Venedict...... 


Shaishnikoff, Evdokia 
Shaishnikoff, Serge - . - 


last 
(grouped by families). | birth- 


Birthplace. 


26 Unalaska Alaska. 
11 | St. Paul tsland. 


Names of individuals 
(grouped by families). 


Vikaloff, Alexander... 


Age 
at) Birthplace. 
day. 
50 | St. Paul Island. 
46 Do. 
37 Do. 
7 Do. 
4 Do. 
18 Do. 
53 Doi 
38 | Unalaska, Alaska, 
3 1 St. Paul Island. 
13 Do. 
8 Do. 
meny Do. 
36 Do. 
6 Do. 
12 Do. 
8 Do. 
10 Do. 
15 Do. 
24 Do. 
18 Do. 
9 Do. 
47 Do. 
41 | Unalaska, Alaska. 
3 | St. Paul Island. 
14 Do. 
10 Do. 
19 Do. 
(a) Do. 
17 Do. 
5 Do. 
52 Do. 
55 | St. George Island. 
6 | St. Paul Island. 
37 Do. 
36 | St. George Island. 
3 | St. Paul Island. 
11 Do. 
1 Do. 
10 Do. 
19 Do. 


Natives REsIpENT ON St. GEorRGE IsLAND, ALASKA, Mar. 31, 1917. 


Age 

Names of individuals | last P 
(grouped by families). birth- Birthplace. 

| day. 
Galanin, Alexander...| 31 | St. George Island. 
Galanin, Mary........ 25 | St. Paul Island. 
Galanin, Katherine... 7 | St. George Island. 
Galanin, Helena...... 5 Do. 
Galanin, Moses....... 3 Do. 
Galanin, John........ 35 Do. 
Galanin, Anna........ 35 | St. Paul Island. 
Galanin, Gabriel...... 7 | St. George Island. 
Galanin, Raphael..... 3 Do. 
Galanin, Xenephont.. 2 Do. 
Galanin, Augusta..... (a) Do. 
Galanin, Akalina..... 54 | St. Paul Island. 


Names of individuals 
(grouped by families). 


Kashevarof, Peter.... 
Kashevarof, Anna.... 
Pavlof, Katherine... 
Philomonof, Helena. - 


Kashevarof, Walter... 
Kashevarof, Helena... 
Kashevarof, Andrew.. 
Kashevarof, Nina 
Kashevarof, Laurence 
Kashevarof, Valen- 
tine. 
Kashevarof, Peter.... 


@ |nfant. 


ie 
b at Birthplace. 
day. 
60 | Kodiak, Alaska. 
52 Do. 
23 | Belkofsky, Alaska. 
12 | St. George Island. 
29 | Belkofsky, Alaska. 
32 | St. George Island. 
9 Do. 
8 Do. 
6 Do. 
4 Do. 
3 Do. 
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Natives REesIDENT ON St. GEORGE IsLAND, ALASKA, Mar. 31, 1917—Continued. 


Age 


Names of individuals | last 


(grouped by families).|birth- 


day. 
Lekanof, Anatole..... 26 
Lekanof, Agnes....... 22 
Lekanof, Alexandra. . 5 
Lekanof, Laurence.... 1 
Lekanof, Stepan.-.... 47 
Lekanof, Pelegia...... 47 
Lekanof, Sergius...... 25 
Nozekof, Lea Ue re 20 
Lestenkof, Demetri... 54 
Lestenkof, Alexandra. 37 
Lestenkof, Elizabeth.. 9 
Lestenkof, Innokenty. 7 
Lestenkof, Theodore.. 4 
Lestenkof, Michael. 3 
Lestenkof, Ludmilla.. 1 
Lestenkof, Michael...} 44 
Lestenkof, Oulita..... 47 
Lestenkof, AMINA 2 oo e 18 
Shabolin, Julia.......- a 
Malavansky, Nicoli...| 52 
Malavansky, Ripsi- 59 

mia. 


Malavansky, Wassie-..| 42 
Malavansky, Christo- 12 


pher. 

Malavansky, Julia.... 5 
Merculiof, George..... 43 
Merculiof, Stepenida..| 38 
Merculiof, Peter. sc. 8 17 
Merculiof, Sophia..... 15 
Merculiof, George, jr.. 13 
Merculiof, NiGoli- =... 11 
Merculiof, Alexandra. 9 
Merculiof, Daniel..... 5 
Merculiof, Tetiana.... 2 
Merculiof, , Irene..::... (@) 
Merculiof, Martha.... 

Merculiof, John....... 27 
Merculiof, Sarah #2... 23 
Merculiof, Mouza..... 3 
Merculiof, 1D} b il ojos Beene (a) 
Merculiof, Joseph...-. 45 
Merculiof, Katherine..| 24 
Merculiof, Polyxenia-. 7 
Merculiof, Joseph, jr-- 1 
Merculiof, Wasiltii2 2. (a) 
Merculiof, Nicoli...... 36 
Merculiof, Laurence...| 14 
Merculiof, Benjamin...) 11 
Merculiof, Elizabeth. . 9 
Merculiof, Nicoli, jr... a 
Merculiof, Angelina... 5 


Birthplace. 


St. Paul Island. 


St. George Island. 
Do. 


Unalaska, Alaska. 
St. ee Island. 
fo) 


Do. 


Atka, Alaska. 
St. Paul Island. 


St. George Island. 


Atka, Alaska. 


St. George Island. 
Do. 


Do. 


Do. 
Akutan, Alaska. 
St. George Island. 
0. 


Do. 


Age 
Names of individuals | last 
(grouped by families). |birth- 

day. 
Merculiof, Stepan... .. 26 
Merculiof, Agrafina...} 19 
Merculiof, Natalia.... 2 


Merculiof, Nadesda...} (@) 
Merculiof, Alexandra.| 38 


Niderazof, Isidor...... 26 
N iderazof, Alexandra.| 25 
Niderazof, Clement... 4 
Philomonof, Simeon..| 66 
Philomonof, Zoya....| 24 
Philomonof, [gnati...} 17 
Philomonof, Julia..... 15 
Philomonof, Nadesda. 6 
Philomonof, Isaac... .. 4 


Philomonof, Andron- 49 
ic. 
Philomonof, Zenobia..| 50 


Philomonof, Leonti...| 22 
Philomonof, Alexan- 20 
Philomonof, Eoff..... 14 
Philomonof, Zoya....| 31 
Swetzof, Agnes....... 10 
Swetzof, Eleazar...... 7 
Shabolin, Varvara...-} 19 
Shabolin, Helena..... (a) 
Prokopiof, Peter...... 52 
Prokopiof, eo 40 
Prokopiof, Martha... 21 
Prokopiof, Marina. . 19 
Prokopiof, Alexander.| 14 
Prokopiof, Laurence..| 13 
Prokopiof, Fevronia..| 11 
Prokopiof, Mary...... 10 


Prokopiof, Anna...... 8 
Prokopiof, Afanasia... 7 
Prokopiof, Martha, 2d 6 
Prokopiof, Helena... 5 
Prokopiof, Sophia. . 3 
Prokopiof, Michael. - - , 


Prokopiof, Alexai..... (@ 

Shane, Michael.-...... 29 
Shane, Marina... -<sice 22 
Shane, Serefimia......| (@) 
Shane, Riese...-...... 65 
Swetzof, Paul......... 24 
Galanin, Fevronia....| 39 
Zacharof, Emanuel...] 36 
Zacharof, Mary....... 42 
Zacharof, Daria....... 14 


Zacharof, Katherine..} 11 
Zacharof, Cleopatra-...| (2) 


Birthplace. 


a a 


St. George Island. 


Do. 
St. Paul Island. 
St. George Island. 
0. 


Do. 


Do. 
St. Paul Island. 
St. George Island. 


Unalaska, Alaska. 
St. George Island. 
0. 


Do. 


St. Paul Island. 
St. wee Island. 


O. 
St. Paul Island. 
St. George Island. 


Attu, Alaska. 
St. see Island. 


St. Paul Island. 


Do. 

St. George Island. 
Do. 
Do. 


mT 


99805°—19——19 


6 Infant. 


82 ALASKA FISHERIES AND FUR INDUSTRIES IN 1917. 


Certain statistical details in regard to the natives of St. Paul and 
St. George Islands are as follows: 


St. Paul Island: 


Resident population June 30, 1916................2. sale nial cera totaal ale sweoteZ 
births in perrod July T1916, to Mar, Sey Ls. eee ec. een ge eee 6 
Deaths in period July 4, 1916, to\Mar sl 1OL7 2.2. eee ee see ereeine 3 
Departures (children to attend Salem Indian Training School at Chemawa, 
Oregs)an period JulyaianOlostowMar: Sip Oljeeess ee eee ho eeee eee 2 
BEsidenE population Mar aU TOly. eo gee te ae one ee eee em ace ao eee 193 
St. George Island: 
Resident population June '30, 1916.12 F220. a ocee ce ees weet aeetee 119 
Birthsinyperiod sulky Gee tor Mer: pol an Ol (ee oie eet eer ee ree 8 
Deaths\an period July il SlG tomMars sil. TON (eo ce ne eee eet see 4 
Resdent population! Marsslialon7e a. soe 28: oc ER. bo SR ee ee ee 123 


It will be noted that the total native population resident on the 
islands on March 31, 1917, was 316. 


FUR-SEAL HERD. 
KILLING OF SEALS. 


St. Paul Island.—The first killing of seals on St. Paul Island in 
1917 took place on April 6. Killings were continued at intervals 
until December 17. In all 25 drives were made. The total number 
of en killed was 4,986, and a corresponding number of skins was 
taken. 

St. George Island.—On St. George Island the first seals were killed 
on May 28, and killing operations were continued until November 
10. Twenty-five drives were made in the year. The number of 
seals killed in the year was 3,183. In addition to the skins taken 
from the seals killed, one was secured from a bull found dead on a 
rookery, the total number of skins secured in the year being, there- 
fore, 3,184. 

From the above it will be noted that the total number of fur seals 
killed on both islands in 1917 was 8,169. 


Recorp OF Fur Seats Kintep on St. Paun IsLAND, ALASKA, IN THE CALENDAR 


YEAR 1917. 
. ch Num- é : 
Date. Hauling ground driven. non Date. Hauling ground driven. 

Apr. 6] Sivutch (Sea Lion Rock)......... 257 || Oct. 6 | Gorbatch—parade ground........ 
Mayol: | Reotcie sco aenee fen ao ceenete a 63 WG) | Bee DO ere aries ce Re H one ae eete 
Jin|jdy |ece. OG: oot he sab eticiscconseaecune b 73 22 | Reef—parade ground............. 
year GOe eck ddbas sce wan ohne sites 59 2bieees 0 (a ee ney ee a ae 
21 eee GO: ck tess coe esteeeiastee aes a 44) 1 f3\ BSE GOsse. 5-05 ateien coe oeee eee 
July) So) |MGOLDMLCN pe eceaenesddeees aeaema= a 325 || Nov. 1| Reefand Gorbatch............... 
he epee Gb Pees ease eden ere ene tie 382 6"| Zanadni--s2eer resi Seen 
MUMResite tone cscs secece cmececseete 838 7 | Reef'Peninsula: sso ope scccecwseese 
16) Tolstotand Lukanin. 2 65....04.. © 299 10 | Reefand Gorbatch............... 

OU GOrpatch es. saonhs coe Setbacks comes 362 || Dec. 17 | Reef Peninsula. 2222.22 2222s te.c 5 

Avg: 15) cscs. NOLS ea ecbare: SechconseoEee ¢ 389 Seals killed between May 16 and 

re eee GO ev ssceue nen cect ao aumene Seems 234 Nov. 10, dates inclusive, by 

10) | ee Ua ns Oe See Aeon a 286 guards at Northeast Point...... 

Gorbatch—parade ground........ 6 
Sept. 8 |..-.- (3 ES Soe doacce neenrEooce 5 otal acaacse sa aae eames 


a Includes 1 which died as result of drive, not slaughtered. 
b Includes 3 which died as result of drive, not slaughtered. 
¢ Includes 2 which died as result of drive, not slaughtered. 
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ReEcorp or Fur Seats Kiniep on St. Georce IsuAnp, ALASKA, IN THE CALENDAR 


YEAR 1917. 
Date. Hauling ground driven. oe Date. Hauling ground driven. pent: 
May M28 etaravea Avull ct coos sees sacceeceriae 47 s ASPEN... oss ean soeeneneeae ch ss 
June East 3 E 


July 


Wave cashes coke ee Sete eRe ge Me 126 

Aug. Oi Noni c a scctecse ceceeeeeeice ae 60 
LO) Staraya cartes seu eso sees es 35 

Totalecwe.eeceeee eit A 3, 183 


a Includes 1 which died as result of drive, not slaughtered. 
b Includes 3 which died as result of drive, not slaughtered. 
¢ Seals snared from edge of bachelors on hauling ground, not taken up in a drive. 


The corresponding tables for 1916 in the Report on the Alaska Fish- 
eries and Fur Industries in 1916 * were incomplete in respect to de- 
tails of certain killings made late in the year. In order that these 
records may be available, the completed tables for 1916 are now pub- 
lished. It will be noted that the number of seals killed on St. George 
Island was 2 more than the tentative number stated in the 1916 


report. 
Recorp or Fur Seats KILuep on St. Paut IstANnp IN THE CALENDAR YEAR 
1916. 

Date. Hauling ground driven. lee Date. Hauling ground driven. no 
Mar. 3] Sivutch (Sea Lion Rock).......-- 59 || July 29 | Northeast Point.................. 1 
Ma yavarn | cchs-cass sane t a tise Leman ae GRUOTS RAIS cial LOISGOlen elk or see e coe ce eat 241 

30)||Northeastibointens. J. oo ocs5 chk s. 1 ay le es oss Ue Eke fF. .. SHEN Lee c117 
APLITIO RMS) ECCR RA oie ditties aac ames cic: 67 9), || Northeast Roints.23. 3.055. seuece 1 
SU MP Olowanals xt 2 Se es ie A ae 1 IP Gorbatchee. eels. oles : 59 
WiNortheast. Point . fi (et 2s scence 1 || Sept. 3 | Northeast Point.....- : 1 
10 |PEOlOvINa eee aas cree eens ee hoe | 1 A Gorbateha 2. sone 61 
is) odes) a: Se eS ee OE 209 12 | Northeast Point E 1 
4 Northeast Point. 2.5.6.5. 4.2-0-4, LMOcten Iai a2. GGis ee ce 1 
R7a fh eeOlLowariey: CERI abe TNS 5 Se 6 ae 1 De ievolstoro. aan Cee Seer aos easas tec 53 
22 | Northeast Point........ 1 i7 Northeast Points: Seyi es 1 
OS LIROG IE Coane cos. 60 21 \pneetibeninsulas.-.seccescsccs se 113 
27 | Northeast Point .... HP Novaolal Northeast, bointe-sseeec tees. eas 1 
30 | Reef and Gorbatch. 366 4 COin tm ase aoe cmon cat ce sees 73 
July 5] Northeast Point.......... q 1 a} Northeast Point.-! -sosssseececee 59 
Alle OnDAtChe suse sere se eas ae e113 FI4 eee Gos. 28S) fsasas ccaass See 23 
10 | Reef and parade ground.......... d 272 13 | Tolstoi...... HAC SB OEP E ES See: 44 
iiieneer and Gorbatch.- og... cadecaee 481 135). Northeast/Point=. 2: 235. 0eaenene 1 
WSN Norctheast Point. 0791 Lee if Hale ahs Gos ate AE OL ae ee 1 
20) |p Reet and, Gorbatchs .:522-22.2-..3 el 28 |\WReGice is. peti, sald See soe Be aoe 139 
Zorhicebesset. 24.022. UPS P La ae eee 93 43) eee (0 Oa es See Reese See Gecne hi 
24 ee Go esa: ee lat /comeeeoeuea: a Melon! || Dec.e yor | Northeast Point ss. .feoseae sae oe 1 
26 | Reef and Gorbatch............... g 284 
27; Northeast) Point . 225... 22253223258 Motaloes Lik. sats eel ee a 3, 483 
201), Gorbancherenns che... Jc2 aeons eee ¢178 


@ Bureau of Fisheries Document No. 838. 

b Includes 1 which died on drive and 11 which were suffocated on killing field. 
¢ Includes 1 which died on drive. 

d Includes 2 which died on drive. 

e Found dead on line of drive of July 15. 

f Includes 5 which died on drive. 

g Includes 18 which died on drive. 

& Found dead; apparently escaped from drive made for killing of November 28. 
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Recorp or Fur Seats KinuED ON St. GeorGE ISLAND IN THE CALENDAR YEAR 


Date. Hauling ground driven. phi Date Hauling ground driven. a: 
June 9] East Clifis ida 32 || Aug. 3] East Cliffs. . 213 
_ 13 | Zapadni.. wag 2 5 | North..... 145 
15 | North ze 34 8 | East Cliffs. 40 
22 | Staraya Arti —* 49 10} North..... 94 
22 | Zapadni...-. 1 10:} -Zapadniicc:-.cs2032 2. Set eee 1 
24 | East Clifis 123 It. Oat. 16)}\222. --2eeeseeeeen ec cette sue e mee ae 1 
27 | North 201 20.| ‘Staraya Artile::22..-... 5222S 40 
20 tStarayal Arties: (2. aeee eos ae 55 23. |), AAS... ost essceeehises. ob ese LSet 78 
FLY» o1)]), Past Cis eb) oo. acoos meee eae a 115 27 | Staraya Artiland North.........- 88 
Bl INONGN: = acon eens cbs see See Oee ee oene 169 || Nov: 4) ‘Zapadni...222<be--e 2 eee 6 
7a ast CUS, - -255..23-p be eseeeeae ae 109 2.| North: <<.¢e:2ci screws asset 52 a72 
Ts WStaraya Atul; ansaeanen eee se 71 8 | Staraya Artil..- 722 cin: 106 
12 NW INOnths noe. 2 stores nee eee ence 295 9\| Bast: Reef. 22. .222:seeaees.F 2 34 
15 Mast OliSt Ss et Ree es eee ae 355 10.) North. ..2.25<2:2+ =e donee eae 26 
16: | Zapadnie 2. cbs seacce = -deeeenis 1 14 | North and Staraya Artil.......... b 33 
297.6 OO: a'r awecsg chaos eee tee 1 16.) North 23 62% secscess see eeeeeee 12 
D4 NOR. 5k seemewaeemacee ee ete 128 22,| Staraya Artil. ..2cosss<steessengce 10 
27, Zana popes ce ooeetneameacicn gee 22 
Ooi ast Oliise:ca0 aces eee eaee ne tee 103 Totals +52 snsvabweet tesserae 2,985 
Bree) aula ser ormencocoonodencepbsacncs 120 
a Includes 1 which died on killing field. b Includes 1 pup accidentally injured. 


The number of skins obtained at the Pribilofs does not necessarily 
correspond exactly with the number of seals killed, for from time to 
time a merchantable skin may be obtained from a seal found dead. 

Resumption of commercial killings.—The drastic restrictions placed 
upon the killing of fur seals on the Pribilof Islands by the act of Con- 
gress, approved August 24, 1912, giving effect to the North Pacific 
Sealing Convention of July 7, 1911, terminated August 24,1917. For 
five years the killing of seals at the islands had been limited by law 
to the number of animals required for the immediate use of the native 
inhabitants. The Department planned to place killing operations 
on a commercial basis upon the termination of the five-year period. 
Inasmuch as the Governments of Great Britain and Japan are each 
entitled to a share of seaiskins taken commercially on the Pribilof 
Islands, the time when commercial operations began must be clearly 
established. This date was August 25, 1917. The number of skins 
taken on the Pribilofs in the period beginning August 25 and ending 
December 31, 1917, both dates inclusive, was 1,943. Eleven hundred 
and sixty-six were taken on St. Paul Island and 777 on St. George 
Island. Of these 1,943 skins, 1,831 were shipped from the Pribilofs 
in December, 1,054 from St. Paul, and 777 from St. George. 


UTILIZATION OF WASTE PRODUCTS. 


The Bureau continued throughout the year its efforts to utilize in 
economic ways products of the Pribilofs which have in the past either 
in part or wholly gone to waste. A serious handicap 1s the isolation 
of the islands, which sometimes results in months elapsing before the 
completion of investigations which under ordinary conditions could 
be completed in as many weeks or even days. 

Among the products which the Bureau has endeavored to develop 
are bones remaining from former killings of seals and sea lions, seal 
intestines as sausage casings, oil and gelatine from seal carcasses, 
corned seal shoulders, canned meat, and the gullets or throats of seals. 
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Bone.—The initial shipments of old bone were made from the 
Pribilofs in 1917. The first shipment was made on the Roosevelt 
leaving the islands in August. The bone was delivered at Seattle and 
sold to Elmon A. Geneste, representing the Union Meat Co., of North 
Portland, Oreg. The shipment amounted to 32,170 pounds, and the 
Bureau received from Mr. Geneste $321.70, or at the rate of $20 per 
ton. Natives were paid $179.68 for collecting the material. The 
balance, $142.02, was deposited in the Treasury. 

The second shipment amounting to 161,400 pounds was made on 
the Roosevelt leaving the islands in December. ‘The material was de- 
livered to Brady & Co., of Seattle, at that place in January, 1918. 
The price at which it was sold was $30 per ton, the gross amount 
being $2,421. From this there were deductions of $333.18 for 
wharfage, labor in unloading, etc., at Seattle. There was also 
deducted the sum of $807, paid 55 natives at the islands, who received 
one-half cent per pound for bone collected. Thus the net amount to 
be turned into the Treasury was $1,280.82. 

In order that bone might be transported in more compact form, 
thereby economizing space on the oosevelt, two small crushers were 
shipped to the islands. Delivery was made at the islands too late in 
the year to permit the grinding of bone shipped in 1917. 

Intestines.—A small quantity of salted fur-seal intestines were 
shipped from St. Paul Island on the Roosevelt in December, 1917. 
Samples of the intestines were submitted to the Bureau of Animal 
Industry and to the trade. Preliminary tests made with the view of 
utilizing them for sausage casings were not promising, but observa- 
tions made in the course of these tests suggested their suitableness for 
sutures, violin strings, tennis rackets, etc. Ordinary so-called catgut 
of commerce is made from intestines of sheep. Intestines from fur 
seals are thinner and stronger than those from sheep. 

Oil and gelatine.—Steps were undertaken to ascertain what possi- 
bilities lay in the extraction of oil from seal carcasses. Kettles for 
use in trying out oil were sent to both St. Paul and St. George Islands, 
but it may be that any open-kettle process is unsuited for the work. 
A trial was made on St. Paul Island, using a pressure cooker sent 
there for experimenting in the canning of seal meat. The blubber, 
weighing 18 pounds 6 ounces, left on an average fall 3-year-old male 
seal after removal of the pelt in the regular manner, was minced and 
cooked for two hours under 19 pounds of steam. The product was 
then pressed under a small press, yielding 7 pounds 12 ounces of oil, 
4 pounds 2 ounces gelatine solution, and 6 pounds 6 ounces residue. 
Experiments indicate that 1 to 2 gallons of oul, 3 to 8 pounds gelatine, 
and 30 to 90 pounds of animal meal may be obtained from each seal. 
A fur-seal flipper weighing 42 ounces yielded 18 ounces transparent 
gelatine, 2 ounces oil, 16 ounces solids, and 6 ounces of water after 
cooking two hours under 17 pounds of steam; all four flippers of an 
average-sized 3-year-old fur seal killed in December weighed 6 
pounds. ‘Tests made with blubber shipped from: the Pribilofs in 
1916 indicated 30 per cent of oil by weight in one case and 38 per 
cent in another. 

Shoulders.—A barrel of corned fur-seal shoulders was also shipped 
from St. Paul Island on the Roosevelt in December, 1917. The fol- 
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lowing extract is taken from a report made by Agent Fassett, who 
gave attention to them after they reached Washington early in 1918: 


These shoulders were packed under the personal supervision of the writer, as fol- 
lows: Because of the importance of keeping manual labor connected with by-products 
problems on the seal islands at a minimum, the shoulders were removed from the 
carcasses without especial care. The native foreman merely detailed a few young 
men to cut off enough shoulders to fill a barrel, and to send them to the salt house for 
packing. None of the blubber or fat, the sinews, and other parts which it is usual to 
remove very carefully when preparing seal meat for use on the officers’ mess table, was 
bothered with; whatever was attached to a piece of meat was left there. 

The shoulders were struck in dry salt, using it liberally, and a week later were 
removed, rinsed, drained, and repacked in the same manner first employed. They 
were then held in the salt house at a low temperature until a few days prior to shipment 
by the steamer Roosevelt (about Dec. 1, 1917), when they were again repacked in fresh 
salt. After receipt in Washington a saturated solution of salt and water (brine pickle) 
was poured over the contents of the barrel so as completely to cover the same. 

On March 21, 1918, the writer, in the presence of Dr. Holmes, representing Dr. 
Langworthy, and Mr. W. T. Bower, of this Bureau, withdrew about a dozen shoulders 
from the barrel, laying them on a table. All appeared to be thoroughly cured and in 
‘“‘sweet’’ condition. [From these two pieces were selected and sent to the office of 
Home Economics for testing. They were put into fresh water the same evening to 
dissolve excess salt, and at noon of the 23d were cooked by experts at the Home 
Economics office. Meat prepared after the manner of kidney stew, ordinary stew, 
and fried breakfast hash (with onions and potatoes) was found quite palatable. The 
samples cooked after the manner of ordinary corned beef, fried steak, and baked or 
roast meat were not so agreeable. The women who did the cooking could not be pre- 
vailed upon to eat of any of the meat, having conceived a disgust for it on account 
of the very disagreeable marine odor which it gave off while being prepared. 

The writer found it possible to eat of each sample, but noted that none was equal 
to that which it is customary to serve on the St. Paul mess table, prepared from fresh 
seal meat which has been carefully stripped of all fatty matter, and diseuised by 
sauces, aromatic herbs, and vegetables, larding of pork, bacon, etc. 

After a discussion of the matter with Dr. H. F. Moore and Mr. W. T. Bower, the 
writer is inclined to think that seal shoulders prepared for shipment in the manner 
herein described will not find a market in the United States, chiefly on account of 
the very disagreeable marine odor and taste. Itis possible that Asiatic Orientals, such 
as the poorer classes in China and Japan, might absorb a moderate quantity of seal 
shoulders packed in the manner described. 


Canned meat.—In September, 1917, the Bureau directed the agent 
at St. Paul to ship samples of canned fur-seal meat. An apparatus 
for processing the meat preparatory to canning was sent to St. Paul 
Island, but was not landed there in time to permit the preparation of 
samples before the Roosevelt left the islands in December. 


BRANDED SEALS. 


As in previous years a number of male seals branded when pups in 
1912 were killed in 1917. The skins of 25 of these seals ialled: on St. 
Paul Island and of 21 on St. George Island were shipped from the 
Pribilofs in the year. There were also shipped from St. Paul Island 
18 skins taken on that island in September, October, and November, 
1916, and from St. George Island 4 skins taken there in October and 
November, 1916, all from male seals which were branded when pups 
in 1912. 

Certain data were secured in regard to the seals involved and to the 
skins after removal from the animals. A portion of the data for the 
skins was recorded at St. Louis in March, 1918. With the exception 
of the 4 seals killed on St. George Island in October and November, 
1916, concerning which the data were very incomplete, certain rec- 
ords secured by the Bureau are shown in the following table: 
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Data oN Certain MALE SEALs KiILLep, 1916 To 1917, BRANDED As Pups In 1912. 


FOUR-YEAR-OLDS. 


Serial No. Date of Carcass | Carcass 


Green skin weight.| Tradeclassification. 


of skins. killing. weight.«| length. 
Pounds. | Inches. | Pounds. | Ounces. 

P 12733...) § Bent. uf 1916 91 51 Oris. Se stuatarte Small seal. 
P 12734 99 52 1 | ea at Do. 
P 12735 127 56. 25 12 8 Do. 
P 12736 96 51 1 NT Re fs ea Do. 
P 12737 77 49 9 8 Do. 
P 12738 do 120 52. 50 AO eee cee ee Middling. 
Pewee os| Oct, iz, LOG |... 125 54 13 8 Do 
P)12906552:|-Oct.. 27, 1916) |...do.s.<.2: 109 54. 50 T19)| Mave si ES Middling and small. 
PAD OT > anes mer = GOs 2. eo clade so Ses lil 52. 25 Ie eek ee 
PODS: hele eac5 dost scct ies (oto a he 126 53 13 8 Miadiing. 
124) | ee dots. 43.2\s24 doO:4525- 151 54. 50 V4 |e Bye. dei 
Parez s alse 24 (5 pgs ne ala oS aS 117 dae Feta] UR Ue TS0 lette selene De 
127 B42) hanes ae MOL Silks opi seee 82 57. 50 AMES? A eee Do. 
122 Pi) Re a ee G0ze see es| bs. QO: - cher 115 54. 50 VD BES Sian ato Small seal. 
P5132407 5 =| NOV. 28) L916": -2d0. 52-5 143 59 17 8 | Wig. 
Pata eb Does sere Ol sa. 25%-15%> (lah eS seo 128 58 1 eS Middling. 
Pelee sce sca Ose ce eee Ouran vee 124 OL DS | As crate manatee Do. 
Pilg 252 et aaleeeee Goss suet e Ory. 22 93 55 1 Oe AE Do. 


P 13341....| May 31,1917 | St. Paul...) 110.25 56. 25 12 8 | Middling and small. 
P3376. <ja2|5 32.2 G02 1325.4| a8 - dois: 5a 103 53 il 12 | Small seal. 
1 1S 2a ae do. | sear ro ee 116.75 57. 25 els eee sae Gi 
P 13449. ...| June 11, 1917 |..-do....... 139.75 56 17 4 Do. 
1h 2 ee ee (Kove Sepa Ae Go... 115. 25 51 11 12 | Small seal. 
122i Be 5 ae ead ( (ORE eS ee GOste se 117.75 54.75 14 12 | Middling. 
DA kat PAR se GOs tepeealhas GOnses en 111. 50 54.75 13 4 | Middling and small. 
P 13950. ...| June 30, 1917 |...do....... 112 54, 75 12 13 | Middling. 
PALsG51 ..2.5 d 119. 50 50 13 12 Do. 
P 13952. ... 101. 50 49 ll 8 | Middling and small. 
P 13953. ... 112, 50 51. 50 LaF |e totatetvare Middling. 
P 13954... 152. 50 | 55. 50 20 4| Wig. 
P 14279... y 3, 1917 111.25] 55 13 3 Middling. 
P 14562. ... ah Bs 1917 129 } 57.75 14 9 
P-44668 25 fore’ 5 = AO es oF ses)ocrs 126. 50 55. 75 13 4 Miadling and small. 
P 15498... jaly TL, TOU dp kss ke 119 55 12 10 
P5490): Joleen. roto We eae ee ee ODs-sa55 110 53. 50 12 8 
BP pee 2e| AUS A LOLI. -C0sses-c0 133 58 14 12 Miadling. 
AP BOOP. ab sies Goss tenis = QO gia hwic 105. 50 53.75 13 15 Do. 
AP 6065... Ang 14,1007). 2dOs so. 55 89 53. 75 10 2 | Smallseal. 
JAS, GORGE 52) 5. 2 = GOs erase eae Oo: sence 127 57. 25 17 7 | Middling. 
AP 6067-42 4|5..04-00:. a OO. 23 oe 127 59 17 8 Do. 
AP 6449....| Oct. 22, 1917 |...do....... 150. 25 56. 50 18 8| Wig. 
AP 6451" OCti 25; 1917 |! eidave2. 2.5 135. 50 58 PB ties sere dey Middling. 
AP 6452.. B(0 o/s ae fae Cello eae 166 59. 50 19 4 ies 
AP 6453... “Oct. 27, 1917 HOLL St 162. 50 58. 75 18 12 
G 5913..... May 28,1917 | St. George. 13% 55..25 15 2 Middiing and raat 
Grog sess GOs. sa2's| 56 (ole ae ee 152 59 13 1| Wig. 
Gi5915 co. June im 1917 Goryssayer 102 53 11 12 oly eae 
Gibo1G). ae lees a{nat Ose nea 134 59. 50 14 12 ies 
GibQ1O v5.3 June 30, BTA cdOie os 153 60 Lip eae Do. 
G 5921..... Ally? 6) tLGL7e| sdos.st 3. 95 54.75 16 5 | Small seal. 
G 5922..... MU Ce LOUD) poe Ose Sano 111 55. 50 14 1 | Middling. 
Grap2au sr LO do. al piaeto (Seer 74. 38 55. 25 10 12 | Small seal. 
G 5924..... July 17, “4917 yi. 254586 140 60 17 2| Wig. 
(cca ube ial | a dese acc alee Gost eae 96 55 13 2 | Middling. 
G 5926..... Duly 27, 1917, |3 4- dott! ¥. 106 54. 25 ADIs het. mae and small. 
CC tatty dane a [sel GO rl. ae 139 . 57,25 17 10 
G 5928..... Ante 43,1907) |. 33:00:22.2 2|¢" 10450 55 16 8 Miadling. 
GbO29 72928 Atioe (8, LOU7)2: G0. -.-/<- 103 58 15 6 Do. 
G 5030s Aug. a Lib PECs Co RS 97. 50 55. 25 NS aicvare 5.0 <2 Middling and small. 
G 5931 133 56. 75 1G) So otoe eek Middling. 
109. 75 57 20 12 Do. 
144, 50 62 22 8| Wig. 
144. 25 62. 50 24 8 Do. 
116. 50 57. 50 19 10 | Middling. 
123. 50 62.75 20 14 Do. 


« Seals were bled before being weighed. 
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CENSUS OF THE FUR-SEAL HERD. 


A census of the fur-seal herd of the Pribilof Islands was again taken 
in 1917. The work was under the immediate charge of G. Dallas 
Hanna. He was assisted by other members of the Alaska service 
stationed on the Pribilof Islands, and by Dr. Harold Heath, of Stan- 
ford University. Transportation between St. Paul and St. George 
Islands was afforded by the Coast Guard cutter Unalga and by the 
Fisheries steamer /?oosevelt. ; 

The increased size of the herd, together with the relatively much 
greater increase in the number of male seals, made the work more 
difficult than in any previous vear and radical changes in methods of 
procedure were necessary. 

For the purpose .of showing the numerical strength of the herd in 
1917 as compared with the five preceding years, the following table 
of recent censuses of the herd is given: 


GENERAL COMPARISON OF RECENT CENSUSES OF THE SEAL HERD. 


Class of seals. 1912 1913 1914 1915 1916 1917 
IH Sxempulish mentee. [Bac cose cceesiese 1,358 1, 403 1,559 2,151 3,500 4,850 
Breeding COWS wee aaaeen fobee sec schucees 81, 984 92,269 93,250 | 103,527 | 116,977 128,994 
Surpltis bulls! 3249 Pasa. 6s aocinins seat sais es 2] ec eee e eee | os ame aaere selec peeereae Baie ee eae 8,977 
Wile bliss 2222-2 22 ema semis ae eeiaae 113 105 172 673 2, 632 2,76 
Young bulls (chiefly 5-year olds).......... 199 259 1 GaSe See cele j, EST 
G-year-old malesi elas esac ec oe RS oc |de Steele | Sho asec cnt |eosececmee| Sacecemese 11,167 15,397 
5-year-old imalesriii sole. sos). Jocdes footie sc]. see enseel setae sete eee 11,271 15, 494 14, 813 
4-year-old males 100 2,000 9,939 15, 848 15, 427 16, 631 
3-year-old males 2,000 10,000 13, 880 18, 282 19, 492 19, 507 


2-year-old males 


Voarlingorinles(UiyiiM 22, 3isce ea 13,000] 20,000} 23,068) 30,307] 33,645 38,013 
DVeHe-OIG: COWS messes ae Pee ccciwc gues cos 11,000| 15,000} 17,422] 23,990] 24245 26,917 
Veurling tows auspice hi nh (eee 13,000] 20,000] 23,067] 30,306] 33,646 38,018 
Paper it PEE ee REE aia 81,984 | 92,269] 93,250 | 103,527| 116,977| 128,024 

ij oh ae) pail GF ane nai aS nae 215,738 | 268,305 | 294,687 | 363,872 | 417,281 | 468,692 


The report submitted by Mr. Hanna considers various phases of 
the problems connected with the management of the herd in addition 
to the details of the census. Data in regard to the census are pub- 
lished in another section of this report. 


FOXES. 


The taking of fox pelts in the season of 1917-18 for commercial 

urposes was begun on both St. Paul and St. George Islands in 
Deeennen 1917. The take on both islands for the season, including 
a few skins from animals found dead at various times, consisted of 
692 blue pelts and 19 white pelts. Information in regard to the 
operations has been transmitted by radio and is necessarily limited 
to the more important facts. 

St. Paul Island.—In the week ending December 31, 1917, 74 blue 
pelts and 8 white pelts were taken, and in January, 1918, the take 
consisted of 15 blues and 6 whites. A skin secured in April, 1918, 
from a blue fox found dead may properly be considered a part of the 
season’s take, inasmuch as it became available for shipment with the 
others. This makes the total for the season 90 blues and 14 whites. 

In the season of 1916-17 there were taken on St. Paul Island 150 
blue pelts and 37 white pelts (including one of each taken from foxes 
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found dead in February, 1917). In the season of 1915-16 the take © 
on this island was 211 blue and 17 white pelts (including 1 white pelt 
taken in February, 1916, from a fox found dead). It will be noted 
that the take in the 1917-18 season was considerably less than that 
of either of the two preceding seasons, the decline from the season of 
1915-16 being more than 50 per cent. This small take was made in 
the face of favorable weather conditions and an increase in the num- 
ber of traps used. The natives, who receive $5 for each fox pelt 
taken, requested that a brief close season be established for the 
island. The solution of the problem of maintaining on this island a 
fox herd of a size in keeping with the possibilities probably les in the 
adoption of the plan of feeding the foxes for a portion of the year. 

St. George Island.—In December, 1917, 330 pelts were taken on 
St. George Island, fox killings having been begun about the middle 
of the month; in January, 1918, 225 pelts; and in February, 1918, 
49 pelts. Including two pelts taken from foxes found dead in 
November, 1917, and one from an animal found dead in March, 1918, 
the take for the season of 1917-18 consisted of 602 blue pelts and 5 
white pelts. Continued cold weather made it practicable to con- 
tinue the taking of pelts until February 8. During the season 200 
St of foxes were captured, marked, and released as breeders. 

any foxes not marked also remained on the island augmenting the 
reserve. The herd was in fine physical condition, and it is believed 
that the take of pelts will prove to be of a high grade. 


REINDEER. 


On May 19, 1917, there were counted on St. Paul Island 105 adult 
reindeer and 39 fawns, a total of 144 animals. 

On St. George Island the herd on June 30, 1917, consisted of 70 
animals aged 1 year and upward and 26 fawns, a total of 96. Three 
adult males were later killed for food purposes. : 

The various activities which have been initiated on the Pribilofs 
recently, coupled with the small force of employees available, made it 
impracticable to give as much attention to the utilization and devel- 
opment of the reindeer as was desired. However, the herds are able 
to maintain themselves, are of no expense, do not materially exhaust 
the resources of the island, and will be available for more intensive 
care and utilization when circumstances permit. 


RADIO SERVICE. 


The Navy Department kept the radio stations on St. Paul and 
St. George Islands in commission throughout the year. The services 
which these stations render to the Bureau’s work in affording a 
prompt means of communication with the islands are invaluable. 
Cooperation between the personnel of the Bureau of Fisheries and 
that of the radio service is mutual and of unquestioned value to both 
services. 


PATROL OF THE NORTH PACIFIC OCEAN AND BERING SEA. 


The act of Congress, approved August 24, 1912, giving effect to 
the North Pacific Sealing Convention of July 7, 1911, provides, 
“that it shall be the duty of the President to cause a guard or patrol 
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’ to be maintained in the waters frequented by the seal herd or herds 
and sea otter, in the protection of which the United States is espe- 
cially interested, composed of naval or other public vessels of the 
United States designated by him for such service.” 

The vessels of the Coast Guard are particularly well fitted for the 
required patrol work and the personnel of the service is thorough] 
familiar with the conditions which obtain in the waters to be guarded. 
For these reasons vessels of the Coast Guard have been utilized ex- 
clusively for this work. 

The following is a statement prepared by the Coast Guard, de- 
scribing briefly the character of the patrol work for the season of 
1917: 


MEMORANDUM CONCERNING OPERATIONS OF THE COAST GUARD IN CONNECTION 
witH PaTROLLING THE NortH Paciric AND BERING SEA, FOR PROTECTION OF 
SEALS AND SEA Orrers, DURING THE SEASON oF 1917. 


Owing to war conditions but one cutter, the Unalga, was detailed for this patrol in 
1917. That vessel left Seattle on May 3, 1917, for Alaskan waters. She took on board 
at her port of departure a number of sacks of mail for Unalaska and the Pribilof Islands. 
Three agents of the Bureau of Fisheries were also taken on board for transportation 
to Unalaska and St. George Island. 

On her way north light variable breezes to a fresh southeast gale with thick weather 
were encountered. An average distance of 18 to 20 miles offshore was maintained 
and a sharp lookout for fur seals was kept, but no seals were sighted. A stop was made 
at Sitka, and the voyage resumed on May 9 along the Alaskan peninsula, continuing 
the lookout for fur seals, but none wasseen. A call was made at Kodiak, and then the 
trip to the westward was resumed, skirting in and around the various islands on the 
lookout for seals. As weather permitted, patrolled the waters between the Barren 
Islands and Pearl Island. Arrived at Unalaska on May 29. On June 4 took on board 
officials, mail, stores, etc. June7 arrived off the village, St. George Island. On June 8 
proceeded to St. Paul Island. After cruising around the islands, returned to Un- 
alaska on June 9, and delivered the mail from the Pribilof Islands for the States. 

June 16 sailed for Atka and Attu, and cruised around the Aleutian Islands, stopping 
at such places as were necessary for rendering assistance to vessels in distress. On 
June 29 returned to Unalaska. 

July 7 left Unalaska on a cruise for Seward and Valdez, calling at several ports en 
route and continuing the patrol. Performed numerous duties for other departments 
of the Government at such times as most convenient and desirable, and returned to 
Unalaska on August 19. Left latter port on August 20 and made another cruise as far 
as Nazan Bay, off Atka. After making a thorough search in the bays and around the 
islands of the Aleutian chain, returned to Unalaska on September 5. On September 
12, the services of the vessel being no longer required on patrol duty, started for the 
States, stopping en route at Akutan, Valdez, Bear Bay, Ketchikan, and Point Colpoys, 
arriving at Seattle on October 1. 

During the entire season the Unalga steamed a total of 12,892.3 miles, boarding 33 
vessels and assisting 3. 


Along with the patrol work the Coast Guard each year renders in- 
valuable assistance to the Bureau in the way of transporting em- 
ployees, mail, and supplies, acknowledgment for which is hére made. 

From time to time the Coast Guard also cooperates in enforcing 
the fisheries laws at isolated points along the Alaskan coast. Work 
of this kind is usually done in connection with the performance o 
the regular duties of that service. ay. 


SEALING PRIVILEGES ACCORDED ABORIGINES. 

The North Pacific Sealing Convention of July 7, 1911, provided 
that Indians, Aleuts, or other aborigines dwelling on the Pacific 
coast of North America north of the thirtieth parallel of north lati- 
tude might carry on pelagic sealing in canoes not transported by or 
used in connection with other vessels, and propelled entirely by oars, 
paddles, or sails, and manned by not more hati five persons each, 
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in the way hitherto practiced and without the use of firearms; and 
provided that such aborigines are not in the employment of other 
persons, or under contract to deliver the skins to any person. How- 
ever, section 4 of the act of April 21, 1910 (36 Stat., 326), prohibits 
the killing of fur seals together with other fur-bearin ical within 
the limits of Alaska Territory or in the waters thereof, and empowers 
the Secretary of Commerce “to authorize the killing of any such 
* * * fur seal, * * * under such regulations as he may 
prescribe.” The Secretary of Commerce has not exercised the power 
granted by this latter provision; so, at the present time under the 
provisions of this statute the killing of fur seals within the Territory 
of Alaska or in the waters thereof is absolutely prohibited. For the 
purposes of this act the waters of Alaska extend offshore to the 
3-mile limit. 

The act approved August 24, 1912, giving effect to the North 
Pacific Sealing Convention forbids bringing into the United States 
any skins taken from seals belonging to the American fur-seal herd 
of the North Pacific Ocean unless they are officially marked and certi- 
fied as having been legally taken. Indians or other aborigines 
subject to the jurisdiction of the United States should make prompt 
application to the Commissioner of Fisheries or to a representative 
of the Bureau of Fisheries for the marking and authentication of 
any fur-seal skins lawfully taken by them. 

In May, 1917, two fur seals were taken by a native of Sitka, Alaska, 
off Biorka Island, outside the 3-mile limit. It was reported that 
both were males. The skins obtained were a fsve emule authenti- 
cated by a representative of the Bureau. 

Through the courtesy of the Department of the Interior, Dr. C. L. 
Woods, superintendent and physician, United States Indian Service, 
Neah Bay, Wash., authenticated sealskins legally taken by Indians 
in the coastal waters off the State of Washington. Reports sub- 
mitted by Dr. Woods indicate that 517 skins taken in 1917 were 
authenticated by him. The skins were taken in the months of May 
and June. With the exception of five taken west of Ozette, all were 
secured 20 or 25 miles west of La Push. The seals from which the 
skins were taken were speared from canoes. The records indicated 
that 209 were males, 304 females, sex undetermined in respect to 
4 pups. 


SHIPMENTS OF SKINS FROM PRIBILOF ISLANDS IN 1917. 


Fur-seal skins.—On July 30 there were placed aboard the steamer 
Roosevelt at the Pribilofs 2,823 St. Paul skins and on August 1, 2,059 
St. George skms. These skins, 4,882 in number, were delivered at 
Seattle by the Roosevelt August 18. They were then shipped 
August 19 by freight consigned to Funsten Bros. & Co., St. Louis, Mo. 
The shipment left Seattle via the Northern Pacific Railway Co., and 
was delivered at St. Louis early in September. 

A second shipment of fur-seal skins from the Pribilofs in 1917 was 
made in December. This shipment consisted of 1,630 St. George 
skins and 2,628 taken on St. Paul Island, a total of 4,258 skins. This 
shipment was also made on the Roosevelt, which arrived with them 
at Seattle on January 14, 1918. The skins were reshipped at Seattle 
January 15 via the Northern Pacific Railway, consigned to Funsten 
Bros. & Co., and were delivered at St. Louis in February. 
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Fox skins.—The fox skins taken at the Pribilofs in the season of 
1916-17 were placed aboard the Roosevelt July 30-31 and were 
delivered by the vessel at Seattle August 18. The skins were re- 
shipped the same day, consigned to Funsten Bros. & Cc , St. Louis, 
via Wells, Fargo & Co. Express. The shipment consisted of 150 blue 
pelts and 37 white pelts from St. Paul Island and 417 blues and 2 
whites from St. George Island; a total of 567 blues and 39 whites, 
making a grand total of 606 skins. 


SALES OF FUR-SEAL SKINS. 


Three sales of fur-seal skins from the Pribilof Islands were held at 
St. Louis, Mo., by Funsten Bros. & Co. in the calendar year 1917. 
The skins were sold at auction to the highest bidders. The dates of 
the sales were January 29, April 18, and October 8, respectively. The 
total number of skins sold was 6,739, all of which had previously 
been dressed, dyed, and machined. 

At the sale on January 29, 1917, the number of skins sold was 
2,000. They brought $93,678 gross, an average of $46.84 per skin. 
For the purposes of the sale the 2,000 skins were divided into 30 lots. 
The highest prices obtained were for a lot of 33 skins, which brought 
$1,980, an average of $60 per skin. The minimum price obtained 
for any pelt was $25. The following table shows details in regard 
to the sale: 


DeraILs OF SALE oF 2,000 Dressep, DyEp, AND MacuInep Prisitor IsLanps Fur- 
Seat Sxrns at Sr. Louris, Jan. 29, 1917. 


| Number Price per | Total for 


Lot No. Btrsinise Trade classification. Skint lot 
Bl bte ae ee neeiser bear i= 33 | 12 middlings; 21 midd ings and smalls......-.--- $60 $1,980 
S50Gt dashes scot e cee: oO) | Middlings'antlismaliss-cete-ceercasneececesen. ate 56 2,800 
Sb0 Tene oe sa ctee = acaee a= 70 | Smalls 50 3,500 
OR as do 50 3,500 
TON eE oe. do 50 3, 500 
TO} |cccte do 53 3,710 
OAL do 55 3, 850 
4% |ivass do 55 2, 255 
80 | Large pups 47 3, 760 
SO WE SEkE do 49 3,920 
CURE & do 48 3, 840 
SOU aie.- as do. 48 3, 840 
80) | =< See do 48 3, 840 
BO) | ae do 48 3, 840 
RON ack do 48 3,840 
80l can < do 48 3,840 
SOs| enc. do 47 3, 760 
8 ie ae do 47 2,162 
aby Esme do 49 2, 205 
90 | Midd'ing pups 42 3,780 
OO eee do 43 3, 870 
90) escbe do 45 4,050 
GO) |Erearare do 43 3, 870 
OO ipeset do 43 3, 870 
ih Ae do 45 2, 295 
SOMA do 44 2, 200 
Be BRE ey ae 42 | Small pups..--- ROC tt Coat ee epeaea er eee asce e 40 1, 680 
fmddineand Smalls: —. Secs. tees oe 
Qaida lige cet s Sols Sie ee Cee ate 
SUS ES SSnse AR de SaeCoe clay Ue Regence 13 large pupS-.-.-...-... 335 25 875 
13 middling pups mas 
smal Pup 6-3 --/55e4e bocce 
2 middlings and smalls 
fe SUMHBIS oats. Lv icsencdanceoenehs 
Goo sadswepee Seueeaeanse O0e | Mn ee oe IPI STO DS =... Leb osecataeemeas 25 900 
[2 mMIGGIMP PUPS: 2.22525 sckcec cscs. 
Lsmaliipup ts -22-2 4225 cp tecdemnanes 
3 middlings and smalls.........----- 
Wsmallstspes. 1223. Sassei le siaasess 
3534....06 Bansandse sn as.s 51 | Cuts, etc. .{22 large pups..-....-.. te 4 46 2,346 
16 middling pups esd 
Sa Sm pUpPSe ess s = ese a eee ne: aos 


Total-....2.0ceen: BsO00 Ss eSeotesecenccsscseayaseh sen stnpacecehaes esate seals dete foes 93, 678 
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The following table shows a summary of the trade classifications 
and the percentage of the total number in each class: 


SUMMARY OF TRADE CLASSIFICATIONS AND PERCENTAGE IN EACH CLASS OF THE FuR- 
Seat Sxrvs Soup at Sr. Louis, Jan. 29, 1917. 


a ———————aa—eas—sasSsa=0a_—«—“—$“$«swaa0nwsSsc$9——a9asq0»a—e—_«_«—a—awSs(— 0a 0=$“—6>q«_“_—«><—<—«*—“@uaonmqoeo«—_—6—_awaoaoaite 


Number | Percent- 


Trade classification. ai elas: age. 


SIMA PUSs oe nce ~ seas occs cere rep een naam Bw oo cc ccc cvenccnnnccccenescccaccccusccsecce 47 2.35 
ITEC TO UES ciu= wae eice'p ose pepe resem a mens eons a's ciaens'oc as tciew secre 592 29. 60 
TOT Sy 601 619) 5 Sega EPS Seng tc 5059 [Acc nIce ORS HHen aE nee errs aensse : 860 43. 00 
SRS aoe 52 cao SBOE BERS ORO I S52 26 COO SDO DSH O BARRAGE Osan Seo see seer > 412 20. 60 
Middlings and smalls...... BOSS or SASS BOURNE JOSE Oe Dona a OOS Bee : 77 3. 85 
100s CONT 2 EPS BES Denote srs: ae ea a eenee eee to eee se 12 - 60 

orale pe .csn enw semusuvans's pnb qwwisids e s'p'cissiceivevnln'sclviseeslecéc usedaleusteecak 2,000 100. 00 


At the second sale in 1917, held on April 18, the number of skins 
sold was 1,500. These skins brought $68,540.50 gross, an average of 
$45.69 per skin. The maximum price per skin was $60 and the 
minimum $22.50. The following table shows details in regard to the 
sale: 


DETAILS OF SALE OF 1,500 Dressep, Dyep, AND MaAcHINED PrisBiLor ISLANDS 
Fur-Seau Sxins at Str. Louis, Aprit 18, 1917. 


Lot No. a Trade classification. et ae sens for 
BOMMIGGMNES ees secs eet hee ie pS 
11100.....-.--++2-2--- 56 |\96 middlings and smalls... \ $60. 00 | $3, 360. 00 
(Wii Piet ese ee coe 70 | Middlings and smalls... .. 50.00} 3,500.00 
VHT pee ee en co Wl areyt |  falarea ey a a  l 49.00 | 3,920.00 
TLR oe ee Ses eee ae SOS rte (0 10 eee BAe tne se et a ec 52.00 | 4,160.00 
TUT ao Sa ea tes rile apa GOs ee eerste sees 48.00 | 3,408.00 
Se Se AO) | POHt Ee PUPS cose see coc eee 51.00} 4,080.00 
UW eee eee ees eet SOi nese COREA Bese eancsceee eee 50.00 | 4,000. 00 
ULE ei See co fe ae (lO See CS EER SES Eser 47.00 | 3,760.00 
171i [ao ES ea ae a ee BUN | emer GOS cee secescaesccne ts 47.00 | 3,760.00 
111 GE ee es BON Seine OO Ra ee Cee aU Meee 51.00 | 4,080. 00 
PO eae as BeAr SACS og5 90 | Middling pups........... 43.00 | 3,870.00 
Ae eens Ses See SU ese 0 OS eas 3 ee oe ae 42.00 | 3,780.00 
Lip ae ee ea SOneaces CG Ke 5 tibet BE I D 40.00 | 3,200.00 
3 middlings.......... 
6 middlings and smalls. . 
U11135- 2.2. Tee a 75 | Cuts, etc. .14° faraerlith vatteeececeee 42.00 | 3,150.00 
23 middling pups... 
1small pup........ 
ammddhnoss 32221): ? 
bine pas 5 4 oe and smalls. . 
Lae ddcdceapsaccascccct y ) 00 |oaase Onecare BIMMMISis seen eetls see. 
24 large pups........... 41.00 | 3,075.00 
23 middling pups. 
1small pup...... 
Samiddlinps! fees ee 
7 middlings and smalls. .. es | 
TN Geascescocddeacecse': G0) PEERS 2scaseat oO Siialisns he eens. one S aoe 25.50 | 1,530.00 
22 large pupS........... sy 
9 middling pups... 
Srmddlings 25542). 5 22. 
6 middlings and smalls. . 
Til6, coteaee denis: Ch fsa Rae al iaresatos eager 22.50| 1,327.50 
9 middling pups... . 
oe 1small pup....-... 
BTN ings; 22.4555 Mee a acs S 
TILT. 2 nt ecte eee 2 tat widowed diiatiel - 7} 57.00 | 1,368.00 
SUIS ce csacenesesasees Ges SMAUS >> os 25. OT eee cc wlooes 58 55.00 | 3,465. 00 
11119..... wee cecesecess- GomRAree DUDS es onsen nsec coaseees ae 48.00 | 3,264.00 
M1120. 5 2 oe ncacaumseenes 33 | Middling me frat Saar erogecencas A 39.00 | 1,287.00 
SHIGMS Meme So aca scence eee ccece 2 
eC aii cape 26 | Cuts, ete (15 tree pupes. ir co aio ti 46.00 | 1,196.00 
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The following table shows a summary of the trade classifications 
and the percentage of the total number in each class: 


SUMMARY OF TRADE CLASSIFICATIONS AND PERCENTAGE IN Eacu CLASS OF THE 
‘ Fur-SEAL Sxins Soup at St. Louis, Aprit 18, 1917. 


Sriallipnpsseea- > sasee=e eel 
Middling pups........-.... 
MAT Pe UP Sate 2 «ea sacle 
Smallses sek Coes 
Middlings and smalls....... 
Mid glines: Wi). so sos deen 


Trade classification. 


ee eee eee ee eee ee eee ee eee eee eee ee eee ee eee ee ee 


Number | Percent- 


in class. 


age. 


S| poRBBo 


— 


At the third sale in 1917, held October 8, the number of skins s ld 


was 3,239. 


These skins brought $107,447 gross, averaging $33.17 
each. The following table shows details in regard to the sale: 


DETAILS OF SALE OF 3,239 Dressep, DyEp, AND MACHINED PrisBitor ISLANDS FurR- 


SeaL Sxins at §t. Louis Oct. 8, 1917. 


Lot No. 


40. .ccocccccccccccccecs- 


Number 
of skins. 


Classification. 


LO Wigs eesececc 
65 {55 middlings......- 


50 | Middimgs and smalls 


50 |.---- do. . 
He See do.. 
Hn Beco GOuUS oS. ee chat ae aarctee tacts 

HU Bee Ow ts jeseticenewee (ce sshasaees tose et sisiain ccs 
BOR Smalise eee eete sesso cen simatic te a eeemoce 
BOnsse ree eer epee cece a nie tent eles Sree 
SON TASS. Ce aes Sas ese re eta as ete wie eet 
RON ees Osis co cdce case cess depos sd cinoe wees seaside 
sy st OD on as as cosas score eabe cent aemie eee onan 
PD aes Gpett tess ccase scene Sto abeyenis Memmiceca meters 
SOv e535 OO Sarees ecco cen sone me cialtias = Quirinm oleiieclaers 
SOiissse: GO soracce soacez ment cats te stecae Ceaser 
80) 25-55 MO? Sie ese cte comes eee ae beni haute sos 
SOuloe- oe OO oe atmos peas x loos wat biaets aaa n blac sm ehetere 
Ei Ee Oe ee aeanas cant as tic se nee chee wneecneres 
SOM balboa) ora asw ee sae Bb S55 Saneoe oanee dooce 
BO ecce 8 Co to inh vnipeiinas spe Serre BAe? eS” ih ane SE ae 
RO 2e-2- Otg vectra eicme shies see eeeresmoser ces eseamea 
30) | eee Oh sed HESS SU SSEE SE Se aoe soddse Ses2 Ss 4566 -5- 
ROW eeece (|e ia feats Pp ae Rey RS Sa, Sacre oe 
SOU |Senee ile) vt SE LSS ig doar Seis saeAsos 
ROE es ito ys Ae Sy SMS RET SRC ASE CORE > aS OCC OR Sar 
802-2 -- (Glo) ASHE StS ORS Are Sse e ene tASS Seeeootisds Ae 
Rousse OO ae icia nines mite pets lem =)= tm cle wivie = cimieinl aime = Sie cis 
ROn essa COE a oie ee wieiete mieiniede mle n= e1e «o> o.= w=\alaim elnino ctelal 
UM Haars GO. <\ctempinnicalmwlnn Wem nse ewir ees s ene < sce es ecinns 
RO ates GOq ~ = 52 cere een enon nen ene enw cee nee 
Re ee Oe. soc nese eepiitdamns 3 = = tags e teen ae epee 
OL lc. -e OG re eens ee eee all «= = = wie nie ninlnlointatainin bial 
80 | Middling pupS...-.----------------------------+-- 
BD Ses. oheeimerns S284 5 c=  seedbeoceeess anos ees aac 
BO iiasiste (Gly PSPS EES 24) o- - (SB geo as eneonsacce 5 556 
SO" lau. 22 (Lo aA Se or SS SSS ges Ose oeeo on so Seo Soe 
RO ee see BREE Ose e ict CERO BE BOgAOSC SEE eOn aot 
BOs so 222 GO. < senwemesenccceesecce ee sene een nce--cecne- 
109 ae 0 e262 4952 2 200 to SRE RSS Sse desc 
61 mall pups. ---------------------------e-------- 
si 2 middlings and smalls.............-- 
O smal lS seer dese feet a eiencm eee 
65 | Faulty. .424 large pups. --------.-----++-+------- 
18 middling pups. .......... SSatcceco- 


D2 Sie PUP Se es swcccnaseavenasseee= = 


Price per 
skin. 


Total for 
lot. 


SSsssssssss 


NwWoONWkOON 


SBaSOte Der DanwD> 


N NSSsSS8SS3SSS3S8SS53S5 
S SsSSSSSSSSSSSSSSSSSESSSSSSSSSS 


KMWNNNNNNNWNHNNNNNNNNNNNENNNN Wr 


CI a Ne Se cae it Sead prin act tet pay pet pt pa ae et rh nek EC pind rk eat aay 
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Detatts oF SALE oF 3,239 Dressep, DYED, AND MACHINED Prisitor IsLANDS FuR- 
Seat Skins at St. Lovurs Oct. 8, 1917—Continued. 


Number . * Price per | Total for 
Lot No. eeskins Classification. iis lot. 

A middlings and: smalls. 52.2% s<-0<scesa-5 

BU dcnectinaosesenctees AS | TNE E UES SMAI Si Sa Ses oecias cigeiaicidas ow viecvasees eae $18. 50 $888. 00 
29 a PUPSeeaseee cee seeaeawse cccacae nese 
BANNING UNO DIDS 2% ca ceso sau seuciscessccee 

cafe A Nee 62M eee aie Mira eo \ 17.00 | 1,054.00 
ibresruo tal heya the be hE Se TO eae ees 

AD eetace as dhs cct as aces AbD Vise MUSMAll Soe con wa dnceoateteee ob cca ecacce ass 14.00 630. 00 
SS UB HEN 9) 5 ht SR Gris secs, Scores Ob COL ODEet Cee 
BOMIGCI NE DipStesecse sa cewde tee ace aces aes 

ABe ee aecedsecvaces dss x SO; Vi. 2esmial ll UPSz qa eciccceeao swap vlvcidaicceaa s,s 12.00 960. 00 
Richa MGereah! Motel ok Soaeeciage So to ceee eee 

Abe abs Ue SSR eee Shes hl Reece genetic ABCC Cae? Beeson Senbere <b Sc Ded AOBeOBeree 107, 447. 00 


The following table shows a summary of the size classifications 
and the percentage of the total number in each class: 


SuMMARY OF Si1zE CLASSIFICATIONS AND PERCENTAGE IN EacH CLASS OF THE FuR- 
Sean Sxins Soup art Sr. Lours Ocr. 8, 1917. 


Number | Percent- 


Trade classification. in class. age. 


BXtra Sal] PUPS. <2. seccccccccccen ssn ss enenccs cen csecnncecccwecssccsececscccossee 2 0. 06 
SA DMS ese msde ceasawlee foemsias aaicin = sen «cndneinecann an aneaa Nap ems's'ani0/acdsinm 109 3.37 
MN uN eS rein cts aia etait et oalete na eimeiawie snielw cine neil ainleivisiee civin eee ainnam aie’ aceinss asco se 711 21.95 
Large PupS. - ...-.----- 2-20 ene e ee eee ee nee eee eee e ecw een e cee n cence neces 1,217 37.57 
SHOT Soe o nee sb Seco bbe ke boo tog Shodcegbne Skddaa secede em Sat SSS TOBE Seer See 878 Peel 
TASC OS AS Spe setae wlnin!w alm nlaletninl win ola\einielein ialalatm sie m al=1= eal aimcaciois/alale fais mielaie’ai-ial> aie 256 7.91 
Middlings........----------- 02-0 ccc cee e ene e ence een c ne nen eee n ces e cece tenes cence 56 1.73 
WigS..---.----cecererece reece nec ence ene e ene n ncn cece nec cece e ence ween ec cere enn ccnneee 10 30 

OMe meen ease aaa cee ees aetna av evaces(s con «sl cetade sadness cites 3, 239 100. 00 


The number of fur-seal skins from the Pribilof Islands on hand in 
the States on December 31, 1916, was 11,457. Forty-eight hundred 
and eighty-two skins were received from the Pribilofs in 1917. The 
ageregate number of skins sold in 1917 was 6,739. The number of 
fur-seal skins from the Pribilof Islands on hand in the States on 
December 31, 1917, was, therefore, 9,600. In this connection it 
should be noted that on December 31, 1917, there were 4,258 addi- 
tional skins aboard the steamer Roosevelt en route from. the Pribilofs 
to Seattle. 


SALE OF FOX SKINS. 


The fox skins shipped from St. Paul and St. George Islands in 
1917 were sold at St. Louis by Funsten Bros. & Co. on October 8, 
1917. The 567 blue-fox skins brought $34,653.50 gross, averaging 
$61.11 each; the 39 white-fox skins $1,027 gross, averaging $26.33 
each. The following table shows details in regard to the sale of 
these skins, 
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Derarts OF SALE OF 567 BLuE-Fox Sxins AnpD 39 WuitEe-Fox SKINS FROM PRIBILOF 
IsLaANpDs AT St. Louis, Oct. 8, 1917. 


Lot No. a! Trade classification. dee ate Ral 
Blue-fox skins: 
79 6 | Hxtra fine) darkerass nets 06-2. baeoase. tae $101 00 $606.00 
9)| ine dark os ter arth fii 863. ees baee eee ee. 93.00 837.00 
4} extra large danks tp 2: $2 coo) eee he 97.00 388.00 
8 land extra Jarseidirk: © )..2 5. $e 79.00 632. 00 
8) igarks (25° De She oe ace ee SAP: DAMS Ere aie | 87.00 696. 00 
16 ,() EL dark Soe. So See he tet alae 2 ee ee 2 77.00 770.00 
19°) UT darkilowimiiy aaseeet (Oh oo) 1 See ee 59.00 708. 00 
hI ee GD ak cca ceg Pen LATS ee ole). | a eee 58.00 696. 00 
16) | VED dank-unyeat Seas Gore 91 re eee 42.00 672.00 
193): ees eee ee ee 73.00 876. 00 
i ere 5 [oR aoe eet tet Sen EN A 8 EE Se 74. 00 888. 00 
g | Il extra large blue 72.00 576 00 
10 | IL blue 61.00 610.00 
LO secs do 63.00 630.00 
12 | II blue low sae 52.00 624.00 
Lye pees do 71.00 852.00 
12 | III blue 30.00 360. 00 
TOil Engle meres coe eae At eee a tees mae 60. 00 600. 00 
gs | Il pale 44.00 352. 00 
10 uy ale low.... 36.00 360. 00 
10 pale 31.00 310.00 
14 iv = a a we Se ee wae Be End ot Che aCe © 18.00 252.00 
10 | Land II 75.00 750. 00 
4 | Extra fine dark 142.00 568. 00 
4|.....do 117.00 468.00 
OM aoe do eee OBR n cc cacns cee 111.00 444.00 
A) Exlra darce fine dark...- 20 9: ose) oo 115.00 460.00 
9:} -Bine datlec<-s seh eect oe ee oe 93.00 837.00 
An Wextrailarge darks: a) see aon case cite ames 96.00 384.00 
1S ME ARPES SA Soe eat ay 2S NTs BCP EMR AIRS EASA 85.00 | 1,020.00 
7 | L dark point silver 88. 00 616.00 
10 | I ane ptf deine pee erie teen | badder She 78. 00 780. 00 
BilencandUsccecssicten cces sce cmseecten as 66.00 528.00 
14 | II dark OW ce eee 60. 00 840.00 
CT ll 05 ea a elie eee na = aS, ake i 79.00 790. 00 
6 | Il extra large blue 69.00 414.00 
Wm iL tlacd eo) (capes mrad ae oa cep Cie. 3 a Bg oe 52.00 624.00 
Lf [tala CN Co ee Be ea a te aba Ey 54.00 940.00 
Te tol hd) 69 45 ype poneeeiecatnn fog webbie a agtve te 4s eAlerts 41.00 574. 00 
6} L pale. cccssssocaves raceewstestesstesecevecosris! 52.50 315.00 
9) eulpalan ete ti ae och wc ccens sear cree Meee es 47.00 423.00 
I A IBIAS? @ AUR SEDI EN CRN Bm re eae Yee itt 17.50 227.50 
Sha MU Pavid We ee 2 SPE ER RAE ee Sa ea Ne 79.00 632. 00 
4 |Extia fin’ dark. 2 teh £02 oe ee ea 107.00 428.00 
OQueHING Cab K =o sn a oce kc meee ce Cee meee tem ne 98.00 882. 00 
4. [hl @xktra larga fine darkos3tc2 cei Fi. Bi leeee i 101.00 404. 00 
AO) Wal: Gare: oak gory eo eit BSE ona c asaeecl as Dea cte ies 90.00 900. 00 
Sind arid Wiextrs large "darks oe ei he ee Pe en 72.00 576.00 
AGM dack SS ce ets 5 Betas eee oe: eee 79.00 790.00 
Dongil GALKAONW © s.scscide casccmees cneatseteaee Sea enee 62.00 744.00 
fot | PE arie FS SEES asad. Pee ee ok eee 38.00 608. 00 
iF | PLS 5) os ne ay gee ee ae a ee eT eral | Say ae 68.00 816.00 
8 | Il extra large blue Sc 53.00 424.00 
HONTURL blue Shi. o6 2 asa. oes de eedee chee es Jae x 54.00 540.00 
ASN eUEDUOIOW..- cesjecnsanee eee ceen ess esc oe p 51.00 663. 00 
14 | III blue... phi 27.00 378.00 
9 | I pale... 62.00 558. 00 
6 | Il pale.. 51.00 306. 00 
16 BU Miee eee as 6.50 104.00 
$4) SKINS So eee adewe cps loos occp esp ocasomarsamcseced 1.00 3.00 
White-fox skins: . 
(6) Be ee ee ee 1b AS (Oh a 3, eee = a eee Se Senne See ar eee & 31.00 341.00 
(S) Lae ee ea ae LEN Pi Pe ts 4 ae nie ae i te Se 28.50 399.00 
ps SSID a ea Tas HG 8 Batt MRIS <4 433 eae Paese Cte et \ 20.50] 287.00 


FUR-SEAL CENSUS, PRIBILOF ISLANDS, 1917. 
By G. Dattas Hanna. 
SCOPE OF 1917 CENSUS. 


In each of the five summers preceding that of 1917 a complete census 
was taken of the fur seals resorting to the Pribilof Islands in so far 
as this was possible, that is, all the adult males and all the young 
of the season were actually counted. On account of the large influx 
of male seals resulting from the cessation of commercial killing each 
succeeding census was marked by increased difficulties. 

In 1916 it was barely possible to count all the pups with the force 
available. While a complete pup count could not be made in 1917, 
a sufficient proportion of the pups was enumerated to establish good 
averages which were applicable to the remainder. The 1917 census 
is therefore entirely comparable with the five preceding ones, and 
owing to its greater detail probably second to none in accuracy taken 
previous to 1912. 

The rookery rocks which were numbered and marked with white 
paint by the Coast and Geodetic Survey in 1897 were repainted and 
relocated where necessary. This work was carried as nearly to com- 
pletion as possible. The photographic stations occupied by the 1895 
investigation were relocated and marked with paint. All these data 
were plotted on Coast Survey charts. 

At the height of the breeding season harem bulls and idle bulls 
were counted on all the rookeries on St. George and St. Paul Islands. 
Hauling-ground seals were estimated at the same time. The breeding 
areas were carefully plotted on Coast Survey charts at this time. A 
complete series of photographs was taken from the historical stations 
of 1895. 

After the height of the breeding season was over and the bulls had 
lost much of their viciousness, but before the pups had learned to 
swim, the latter were counted on eight rookeries on St. Paul Island 
and on three rookeries on St. George Island. 

From these data obtained in the above-described field work a com- 
putation of the entire number of seals was made. The computation 
was intended to be complete to August 10, 1917. 


HABITS OF FUR SEALS. 


To begin an account of the fur-seal herd as it now exists it is neces- 
sary to outline briefly the important facts in its life history which have 
a direct bearing upon the methods of study pursued. Complete 
accounts have been published many times in the past and are readily 
accessible. 

The mature females or cows arrive at the islands mostly between 
June 15 and July 15 and give birth to one young from a few hours 
to a few days after coming ashore. Cows have been seen as early as 
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May 26 and newborn young have been seen in September. The 
adult males, called bulls, are all in position when the cows come and 
dot the breeding ground checker-board fashion. The cow seems to 
have no choice of a rookery nor to any great extent of a bull. When 
she is ready to land she ventures out shyly but a short distance at 
first and is intercepted by one of the water-line tier of bulls. She 
then slips from one bull to another back up through the breeding area 
toward the rear. Probably this is mostly done at night, but it is 
commonly observed in the day. After she finally becomes settled 
she lies down quietly to sleep. 

The newborn pup is jet black and weighs 10 to 12 pounds. Its 
eyes are open and it moves around within 15 minutes usually. The 
mother cares little for it, as a rule. She has been seen to lift it out 
of crevices of rocks and out of the way of the bull as he stampedes 
across the harem area. When very young the mother will often 
stand by it against man. But after she once returns to the water and 
again comes back she will desert the pup on the slightest provocation. 

Pups begin to swim in the first half of August while their hair is 
still black, but not until they have completely shed the milk denti- 
tion. Soon after taking to the water they begin to shed the black 
hair and by the end of September it has been replaced on most of 
them by a coat of glistening silvery gray. They then swim farther 
and farther from the parent rookery and eventually cruise, in schools, 
completely around the islands. But they return to land periodically, 
probably to the parent rookery in every case, where the mothers come 
to meet them. Here they nurse and upon the rich milk they get 
exceedingly fat. They have not been known to feed upon anything 
except milk before they leave the islands for the winter migration. 
Before they depart many weigh more than 50 pounds. In November 
they go south through the Aleutian passes. 

Each cow weighs 50 to 100 pounds and is of the same color as the 
males, 2, 3, and 4 years old, as well as of the same size. Their 
whiskers are black the first three years, but begin to turn white in 
the fourth year. Thus they are very difficult to distinguish from the 
bachelors. 

The bulls are very much larger than the cows. They weigh 400 or 
500 pounds and are usually of a rusty red color. They have a bristly 
mane about 2 inches long on the back of the neck and are vicious and 
ugly in disposition. They arrive at the islands from the end of April 
to the height of the breeding season. Here they soon haul out and 
get into position to await the coming of the cows. Some of them 
have to wait two or three weeks and some do not get cows at all. They 
establish themselves on an average of 18 feet apart and remain on 
their small plats, called harem areas, without food or drink until 
August 1 or later. During this time they live on a thick layer of 
blubber with which they are covered when they arrive. Before 
leaving they become very thin. Much sparring and bluffing take 
place between neighbors and occasionally there is a fight to the finish, 
mn which the loser is driven to sea. 

Cows quietly and gradually slip into the rookeries thus fully occu- 
pied by bulls. But there are not enough to make each harem of full 
capacity for every bull. Therefore the harems around the rear 
margins are usually very small, containing only one or a few cows, 
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while the centrally located bulls regularly get 75 or more in many 
cases. 

Back of the line where the last cows extend there are still more 
. bulls in position to which no cows come. These are called idle bulls. 
Then there are roaming bands of younger males here and there back 
of the idle bull lines. 

At the ends or in the middle of all the larger rookeries, paths are 
left open in the breeding masses of seals for the young males, called 
bachelors, to haul up to the rear of the rookeries on the plats, called 
hauling grounds. The bulls never permit the bachelors to mingle 
with the cows nor even to pass through the rookery elsewhere than 
the regular runway. 

These bachelors are composed of males 2 to 6 years old. They 
haul back on land to rest, sleep, and play for a week or more, then go 
to sea to feed. Some old bulls also haul out on the hauling grounds, 
especially those that have been severely injured on the rookeries. 

so, after August 1, an occasional yearling comes out on the hauling 
grounds. 

The yearlings, as a class, arrive at the islands after August 15. 
They scout the margins of the rookeries only and play with the pups, 
which are then just learning to swim. The yearlings are very small 
and thin as a rule; in fact, many weigh less than when they left the 
islands in the previous November. There is considerable variation 
in the coloration of all classes and ages of seals, but the yearlings do 
not differ as a rule from the 2-year-olds in this respect. Females and 
males are alike externally, and together play with the pups. 

After August 1 the rigid harem eee is relaxed, the pups begin 
to ‘‘pod” back of the rookeries as well as swim, and the cows follow 
them. Then by August 15 there is a general prowling over the rook- 
eries by young bulls and many cows resort to the hauling grounds to 
play and sleep. The breeding heat has then practically passed for 
males as well as females. Some 2-year-old cows only remain to be 
impregnated, and these are served by the younger bulls roaming over 
the breeding grounds. The 2-year-old cows arrive late in the breed- 
ing season after most of the others have given birth to their pups. 

The hauling-ground seals are the important ones commercially. 
They are practically all males in June and July. They occupy areas 
of their own and can be driven like sheep to a selected spot for killing 
without any disturbance of the breeding classes. The older ages 
come first in the spring, and killings can usually be made in the latter 
part of May. The 2-year-olds, the smallest of the lot, do not arrive 
in large numbers antl after July 1. 


THE PUPS. 


The count of pups used to begin on July 26. This was attended 
with some difhoulty owing to the presence of bulls, cows in heat, and 
newborn young, but no serious obstacles were encountered. ‘In 1916 
the large influx of bulls made it necessary to defer some of the count- 
ing as late as August 15. This is objectionable because some of the 
Hae are swimming on that date and the number in the water must 

e estimated. It 1s highly desirable, therefore, to complete all pup 
counting before that date. 


100 ALASKA FISHERIES AND FUR INDUSTRIES IN 1917. 


In 1917 the count was started on August 2, the first day it was 
racticable to enter the rookeries without danger to human life, and 
e the 9th so many pups had taken to the water that further counting 
was omitted. Results which would have been obtained thereafter 
would have had such a percentage of error due to the swimming pups 
that they would have been much less satisfactory than actual counts 
earlier in the season. 

In all, eight of the St. Paul and three of the St. George rookeries 
were counted entirely and the dead on two other rookeries on St. 
Paul Island were carefully counted. The figures give a good basis 
for ascertaining the average harem on those rookeries which were 
not counted, and have been so used. Results are shown in the tables 
following: 


DISTRIBUTION OF Pups AT THE PRIBILOF ISLANDS IN 1917. 


Date of | Living Dead Total 


Rookery. 


counts. pups. pups. pups. 
ST. PAUL ISLAND. 

RETO denies wena eeanniaenn alae alee aininia nly wiebin'et atlem a @. 2,482 a 38 2,520 
LU aiRtnn) eee cess sHeecc SbooneLsatcepae oor easaceds - ee 2,174 61 2, 235 
GOT DSTGHIE 2 percep cats aa cis seein eee tole omie teintele a 8,346 2303 8, 649 
EXIGE SEIS Sidon Soa oe Seo 6 caceaeem sec SSSA SeCc aeons sa6 a 713 a13 726 
BRON Sa cists scied cna see ners ee et ide le mite asttnetetre amine sare ~-| ° 165985 457 17, 442 
SHI q Ui (Cfo oe Se eee bees co ee scr eee ers gt @ 4,933 a@127 5, 060 
NERO OMe nico ap eras ois cima dale ee sietas late ae ae seis eeiale elie 461 5 466 
MolSt qlee) ps see see cee chewed see eee atoaate teresa - @ 15, 085 a 348 15, 433 
/é@ho)3) class 3 AES SBS seca oer ce onc omeoe sod bemaeS Saeocine Ae 5 Ole 9, 567 261 9, 828 
Wittlerza pa dias sdes . se cee soe eae ble a lacictoet lactone stetaleiee es Soclaa ne a 6, 640 a 223 6, 863 
ZADAOn Reel xs sche. sabe wea techs pe ce ees bec sos ee rs -Semenaiees Aug. 6. . 348 10 358 
POON. Ses ae cee awe eee ee tap cine nis seme pisjpaae clsieisin'e seyorereinia Aug. 9.. 4,753 165 4,918 
Polowmins@ Mais epi = = eecig- sete ee et eee se ecieee seca eters Eee Go emer 1, 707 54 1; 761 
LAG OE eso Saegccr sad kano jesnoed SeeRabaoncreccare soc Boaolyseor 1, 245 15 1, 260 
MORO Weare cites ae een ae siete wee eile mies atoin wtp tela cleats ata a statatat ats a 2,824 97 2,921 
WioStOCRI 1 se aaec aeiea 6h ee tat bins Sob et ates = eerie ote aie a 26,989 1, 260 28, 249 

Mobale SPSL eet ys. hoi s ta ceieg see y cleatcie weististla lances. ciath 105, 252 3,437 108, 689 

ST. GEORGE ISLAND. : 

NOTH ee et see ne acct tainn -stinleme mie iaistee aialetelancinre win win miata slater = estore a ate eatets a 6,614 a 169 6, 783 
TIPSY NT TL PR PS Se A BS Se See ccmeerene abe 4 Sacer re /st Seen a= a 5,530 @112 5, 642 
FEO EG Tb ee ae OS CGCeIGEOHEpCbESomadaninbes dering <demasay eimae Sa5crae B16. = 1, 033 17 1, 050 
PSOE Cee eyo anse OE be- aoc Paver ce dae saqcec Oreadsaao7: Hobsosece se Gr -s Oe || ie -aa ese 24 
Mash GGit ecsec sams sce alsin a nicsisic perience nal sie tabs eteleieie aa aie Aug. 4.. 1, 762 24 1, 786 
East Cliffs....... sbadpelevasnecets a 3,959 a9l 4,050 

TN Fe ie ae SS Som ABE ee Bch: BUCS OSeOO CEOS EOACEOSBHOe cadsc|Ssnosastce 18, 922 413 19, 335 

otal Mee tolamtls 2. octet bos tv osca sont ae ee ee 124,174 | 3,850 | 128, 024 


6 Estimated. 
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PERCENTAGE OF INCREASE OR DECREASE IN THE NUMBER OF Pups IN 1917 FROM -1916. 


eel) fs, hips tia Ad 
otal pups | Total pups,| of increase 
Rookery. 1916, 1917. | (+) or de- 


crease (—). 


ST, PAUL ISLAND. 
TTPO Ge Barnes eo he BFL I> SBOE ACT REEE F 6.55 SECC SSE COREE ee See 2,472 a 2,520 


b+ 1.94 

NAMIE Soe nga reiceto aa, ao ice Sarco soe ico Saaremaa asewae nese 2,141 2,235 + 4.39 
Gone eee. Ser Sys. LTE yee eS a Se SSDS 5. IS 8, 864 a 8,649 b— 2.49 
LAG OTE Sa SEO S-L SEE DS ee pane Le EES aM SO See eee cee 700 a 726 b+ 3.71 
Vega No Baa 8 SOR os DS ee ee ee ee Be eens 76,331 17, 442 + 6.80 
SUIT Crees beh eects 3h Seppe cde LER ERE Ms. REGIE ARE AE bese oe 5,020 a 5,060 b+ .79 
IDLERS erat tea ste ate icrcic nc oma ort Prerme te sree este eee aoe, Bae ea 388 466 +20. 10 
ST eee eee ESET SS eee CeCe Sl SERS: eo are 12,065 @ 15, 433 b+27.91 
Zapadni....... 9, 682 9,828 + 1.51 
Little Zapadni 6,277 a 6, 863 b+ 9.35 
Zapadni Reef 266 358 +34. 58 
Polovina. .... a 4, 744 4,918 + 3.66 
Polovina Cliff 1, 683 1, 761 + 4.63 
Little Polovina. 1,074 1,260 +17. 31 
Morjovi........... 2,761 a2,921 b+ 5.79 
VOSTOCHIU ek Zid f gere sees eect ss Sere oe ane cir eet a thie eo Se 24,387 @ 28, 249 b +15. 83 
JC UGUES 9425 8 tfc STA alee he Obl Mot eee Wes tae S tie ote eee) 98, 855 108, 689 + 9.94 
PVG SS Sa A ee icig ttre anode odin de sow chhWon asameeenkuisecks 6, 246 @ 6,783 b+ 8.50 
Staraya Artil 5, 545 a 5,642 b+ 1.74 
PAA Me cree eee eee tetenicn ce aboteccwawtaeeesitecceed oooh 965 1,050 + 8.80 
South...... 19 24 +26. 31 
East Reef... . 1, 585 1, 786 +12. 68 
PAS HAC LES Mtrcreeye acne pie lelciseielociniel= passe afweikia a wink biala alsa atraierue ceaeraeierce 3, 762 a 4,050 b+ 7.65 
ROME eee ee aecdsc. teanec ctor cemecoceces Coase aeheeas 18,122 19,335 + 6.69 
PUGLA IS NOLOMIS ANUS a cen cick Mace aaummeie oes cececaniceeseteeeas 116,977 128, 024 + 9.44 

a Estimated. b Based on estimated number of pups in 1917. 


PERCENTAGE OF ANNUAL INCREASE OF Pups, 1912-1917. 


SS ee eee 


Percent- 
Year. ere _ age of 

increase. 
IN eh4esbe AOOSe GERBEeS Sono tse OS SINE SeO So SAD ABE CMAPS SO MEER Sr er presse teeta: yn eiiet Ae VE eS eae ee 
UI Rees ha cictatcla sa iaieid sao cee slam cide aalle Me anbuwde seb ocdcaeucwen ses comet cwe 92,269 12. 54 
OA So peerica chs soseeers enamine ts Cacaton ape teeeas sinh oe toes CRE Ese beeen et 93, 250 1.06 
nO meee aa ee mnincne sees anise epicine anlaea aioe seis aeiaariet delat aac sisie ce te tcwicin cease cic cece 103, 527 11. 02 
LE Ane SiC 0 Jone CODER SMCe bc Hei 10S 32 E00 Cee ANSE: ne CORE OCr Ae e cote Bee Aer A aie 116,977 12.99 
Diigo tete nati seach ecica se Susie a ade coe esaves tesa te nadaoc ees aanecinscae names eee 128, 024 9, 44 


It will be noted that the percentage of increase of pups for the herd 
is 9.44. The difference in the increase on the two islands may appear 
strange, but is entirely in accord with the facts gathered through 
six years of counting, and conforms to the general law of fur seals 
that their instincts cause them to flock to the centers of greater num- 
bers, and the smallest rookeries grow most slowly. 

This increase of 9.44 per cent is below what is generally believed 
to be the normal of 11 per cent. We see a reason for this in the lean 
year of 1914. Female pups born then gave birth to their first pups 
in 1917. Therefore the small increase in 1914 should be felt in 1917. 
Another factor which goes to make a small increase may be somewhat 
noticeable this year. This is the death rate of cows on land. In 
1913, 1914, and 1915 the number of dead cows noted during the count 
on the rookeries was considered negligible. But in 1916 there was a 
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large increase in the percentage and again in 1917. This, however, 
was foreseen by all students of the subject. With an increase of bulls 
and the reduction of the average harem there must of necessity be an 
increase in the dead and injured cows in the harems. 

The increased death rate of pups, due to the increase of bulls in 
1916, can not be felt as a decrease of births until 1919 and should be 
most noticeable in 1920 when the results of the minimum average 
harem of 1917 will show. The increased death rate of pups on land 
due to any cause is certain to show as a decrease in births three years 
later. Of course the large size of the herd might make it almost 
imperceptible in a single year, when complete rookery observations 
are impossible, but the results are there and cumulative and can not 
‘ be ignored. 

During the count careful lookout was kept for signs of mange, un- 
cinaria, etc. The mange appeared in 1914 to a noticeable extent, 
reached a maximum in 1915, and has grown less and less since. At 
the present time no serious trouble can be foreseen from this source 
because the percentage of seals afflicted is negligible. Mange affects 
the adults as well as the young and usually appears as round spots on 
the back. Here the guard hairs fall out, exposing the light-brown 
underfur. Such spots have been known to the trade as “rubbed 

laces,’’ but no rubbing action, such as would produce them, is possi- 
file by the fur seal. 

As a result of the counting done two pups, both on St. Paul, were 
lost. One was smothered in a pod and the other was killed by a bull. 


DEAD PUPS. 


The increase in the percentage of dead pups keeps pace with the re- 
duction of the average harem and the increase of bulls. As the bulls 
increase and get closer together on therookery areas, there is more fight- 
ing and charging back and forth over the pups so that the number of 
dead will increase proportionately. Thus it has now become 3.01 
per cent of the total, whereas it was under 2 per cent in 1914, when the 
average harem was treble what is found on many rookeries at present. 

Still no very alarming results can be foreseen from the present 
death rate on land. Of course the loss of females is cumulative and 
important for that reason. By keeping the average harem at a mini- 
mum, and it has doubtless been close to that in 1917, the loss of pups 
due to the trampling of the bulls can not be expected to go much, if 
any, Over 3 per cent. 

This loss is under the control of man. He can make it 3 per cent 
or 2 per cent as he chooses by the simple expedient of contro ing the 
Si of males; that is, by increasing the average harem. It can 
not be done in a year, nor as the herd exists at present, in several 
years. But after the surplus piled up during the six seasons of 
closely restricted killings shall have become eliminated and the cur- 
rent quotas of killables are utilized systematically, there seems to be 
no obstacle in the way of keeping the average harem the size most 
desirable. 
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NUMBER AND DISTRIBUTION OF DEAD Pups In 1917. 


Percentage of dead. 


Rookery. pups. pups. 
1917 1916 
ST. PAUL ISLAND, 
KAR OVA Soca ote eee oa le a2 bs ocean SEER EEE Soh elects Soe aateae chan a 2,520 a38 61.50 1.09 
TSAR os sates atajaiaia)a'=)= bin aie SS CMR Risa tae Kaate'a biel desist a aetene 2,235 61 2.42 4.01 
ON MOLC Ue teeeee ve cos fae lee cncece mee ee reece sbi sccuecanece a8, 649 a 303 63.50 2.84 
PATO IP UTI SEED Mae aN te. te ibe SE SS Sug ares eee enle ose a726 a13 61.79 1.00 
eee ea tees win nob Soe ee ee Rae ae wralajale sinre oat satel sawiate as 457 2. 62 TAZ 
SEVERE ne nck cok nos bse ob cacaacemeats Seems Ssad settee Ana deco deae a 127 b 2.50 1.37 
aCe aoe. cee at \closcns Apaece careeteas nike = nea did saee'ss 5 1.07 Pay 
MOISpUlEe ene sacs cok a 348 62.25 1.21 
Zapadmisee syst. 261 2.65 1.51 
Little Zapadni...... a223 b 3.24 2. 38 
Zapadni Reef......... 33 10 2.79 1.50 
IDI O VaR ete Serotec. Goes Seem aes oe Pea de PAL docs 91% 165 3.35 2.38 
PUlOVi OMS nas. dence ceecesa mamta st wane ane a cmaee oats one j 54 3. 06 1.18 
Wiiwege olowina. 25.3 penet ee eee ese th eRe is se sR , 260 15 1.19 1.39 
IMIGEOW c.f). hse en ceed went cee tana cnn aac eee cb AS Ts oo Re ads a2,921 97 b 3.32 1.59 
WoOstochrie. ose) Ute Seabee cttien dulce ts Ssee hes Heecccsecens a@ 28,249 1, 260 4, 46 3.70 
FE GENER ey cee eer ters teh ic cat oocan accom ac se cies cassie ne 108, 689 3,437 3.16 2.19 
ST. GEORGE ISLAND. 
INQRU GHEE eee nates a osaidaciaehanees az senacessaceclecesucctens a 6, 783 a 169 62.49 1.98 
LALA WAP AT lsmas asec sae een nano Asea ease ome ntaiscceehamece a 5,642 @112 61.98 1.53 
TAVERN DI oe oo. BELG p OD iy Sy See OEE Se ao an re aS aRRIEN 1,059 17 1.61 82 
NOM chee iets enmace st civssie cists tecce stance sicicn sae ale censadae ep PATE ee een ery | a a SE DD Se 
[BRIS COLE es oat coe nee ac.< dobas ed ewletemeh Ue sbend ost etces ees 1,786 24 1.34 1.07 
PRIS MS ee cae tecino ec le satae so Saas cacieicieutpsiesiciomeneuion a 4,050 agi b2.24 2.07 
POUR ME Ie soatatcuttls kelhacsieta desea sete seaobevesacdaae. 19,335 413 2.13 1.72 
MPOPAlOOUMMSIANGS semces sn cn 2. tceatchessccnc=scacceucr 128, 024 3,850 3.00 2.12 
« Estimated, b Based on estimated number of pups. 


THE BREEDING COWS. 
LOSSES AT SEA. 


The fate of the fur-seal herd is directly dependent upon the breeding 
females. To prove this statement it is only necessary to refer to the 
fact that only two males are required to 100 females for breeding pur- 
poses, and it should be the object of the Government to spare no 
efforts in the protection and conservation of the females. 

The number of breeding females in any one year is known to be 
equal to the number of young because each cow gives birth annually 
to one pup. Therefore the cows have increased from 81,984 in 1912 
to 128,024in 1917. This isa gain of 46,040 or 56.16 per cent, an aver- 
age increase for five years of 9.36 per cent. This annual percentage 
uA increase of the class in which we have most concern appears and is 
low, but it should be constantly borne in mind that it can not be ex- 
pected, naturally, to materially increase in the future. During these 
five years the cows have had almost absolute protection as far as molesta- 
tion by man is concerned. The great loss occurs at sea from unknown 
causes. It is known that the whales of the genus Orca devour seals 
to a greater or less extent, and if this is not the chief enemy there must 
be another which lives at sea and is at present unknown. The losses 
at sea in the first three years of their lives have been found to approxi- 
mate 50 per cent of the seals born. 
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AGES OF COWS. 


It is a well-established fact that the female seal begins her breeding 
career when 2 years old and brings forth her first pup when 3 years 
old. The male, however, is unable to breed under normal conditions 
until he is 7 years old. The length of the breeding period of both 
these classes is a very important matter and unfortunately is not 
very well known. It can only be learned from branded animals, and 
the number which can be thus marked is manifestly an insignificant 
portion of the total. For several seasons, the average breeding period 
of the cow has been placed at 10 years. 

In 1900, 1901, and 1902 a number of pups were branded with a 
bar across the middle of the back. Some of these have returned an- 
nually ever since, and a photograph of one was printed in the report 
of the fur-seal investigation in 1914. Altogether five were seen in 
1917. This is very significant because the time given to search for 
them was exceedingly limited. It demonstrates, however, beyond 
question that the female does live 15, 16, or 17. years; that is, she can 
have 12, 13, or 14 pups. From this it appears that the deduction of 
10 per cent from the breeding-cow class each year for old-age mor- 
tality is entirely sufficient. 


THE 3-YEAR OLD COWS. 


It is well to again test the natural mortality of the seals by applying 
the knowledge we have of the breeding cows, the same as has been 
done for two years past. The total number of breeding cows in 1916 
was 116,977. By prraren: the 10 per cent loss from old-age mor- 
tality, as explained above, of these in 1917 there should remain 
105,280. ‘To this number there was an increment of 22,744 composed, 
of 3-year-old females born in 1914, which brings the total up to 128,024. 
It is easy to ascertain the loss of female pups born in 1914 which 
would leave these 22,744. The total number of pups born that year 
was 93,350, half of which, or 46,625, should have been females. If 
the losses for the first three years had been exactly 50 per cent there 
would have been an increment of 23,312 in place of the 22,744, which 
has been computed. This is as close as a calculation of this character 
could be expected to come. It is entirely possible in one case that 
the births of males exceeded the females in 1914 by 568, which would 
make up the difference. And again it is possible that the loss varies 
to a certain extent each year and may sometimes run a little under 
or over this 50 per cent. At any rate this seems a very safe basis to 
work from and has been used in all deductions from all classes for 
natural mortality during the first three years of the seals’ lives. 


THE 5-YEAR-OLD BRANDED COWS. 


Little can be said about the cows which were branded as pups 
in 1912 and were 5 years old in 1917. They were seen on practi- 
cally every rookery and throughout the breeding season. The ani- 
mals appeared normal in every respect and the brands seen were 
very distinct. Compared with unbranded cows on the rookeries 
they appeared very young. While they had not in most cases 
acquired the complete mask of white whiskers, they were much more 


¢« Bureau Fisheries Document No. 820, Pl. XII. 
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white than they had been the previous year. It is now believed that 
the whiskers of both sexes turn white at about the same age. Thus in 
most animals they begin to turn in the fourth year and are entirely 
white by the sixth. In size the 5-year-olds appeared fully adult. 


HAREM AND IDLE BULLS. 


Many of the data contained in this and in all preceding reports on 
the fur-seal herd have been derived from those classes of adult animals 
known as harem and idle bulls. These comprise both the males which 
are participating in the procreation of the species at the time of the 
height of the breeding season, known as harem bulls or harem masters, 
and that surplus skirting the margins of the rookeries which is unable 
to get cows, known as idle bulls. 

Many facts go to make the adult male the subject of most trust- 
worthy evidence respecting the seal herd. In the first place, he is 
four or five times as large as the female and therefore easily seen at a 
distance. Under average conditions of the sealing industry practi- 
cally all of the bulls haul out of the water on the breeding areas in 
June and locate themselves 15 to 20 feet apart, where they stay until 
about the first of August. Thus the entire number can be counted. 

In 1917 the average number of square feet of space occupied by 
each bull and his harem was determined, and since 1912 the average 
number of cows each one has been able to get has been obtained. 
Figuring from these bases it is now possible to make a fairly accurate 
census of the seal herd from a count of bulls alone at the height of 
the breeding season. 

The count of bulls is known officially as the height-of-season harem 
count or just harem count. A full realization of its importance is had 
by all persons having knowledge of the fur-seal herd. It is very 
important that it be made as nearly as possible on the same dates 
year after year, and just as accurately as possible. It takes about a 
week to make the count. . 

Some rookeries are best counted from a boat, and others from a 
long ladder held upright at various places. Those which give most 
trouble are Zapadni and Reef on St. Paul, because the seals occupy a 
sloping beach which can not be seen from behind and a table-land 
which can not be seen from a boat. The crest between these areas 
should be marked in some way to assist in this work. 

Preliminary counts are always made to acquire familiarity with 
the general distribution of the masses and the approximate numbers 
to be expected when the height of the season arrives. The dates 
chosen as representing the height of the season have been well estab- 
lished and mark the period when the largest number of bulls and cows 
are present on the rookeries. 

ost of the harem bulls arrive and get into their positions on the 
rookeries before any appreciable numbers of cows arrive at the islands. 
The distance they were apart varied within the maximum and mini- 
mum of 24 and 12 feet in 1917, and the averagewas 18 feet. Each one 
knows the boundaries of his area, and any intrusion thereon promptly 
starts a battle. The bulls were about four jumps apart. Naturally 
when they are fewer they are farther apart and each one has more 
cows. 

Those males actually having cows at the height of the season are 
recorded as harem bulls whether they have one cow or a hundred. 
Naturally with an abundance of bulls, as in 1917, there would be a 
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greater percentage of one-cow harems and the average would be cor- 
respondingly reduced. But there is a minimum beyond which the 
average can not go, because one cow per bull is impossible. 

Those males which are in position about the margins of the breeding 
areas to receive cows but are without them are called idle bulls. In 
past years when bulls were scarce many young bulls 4, 5, and 6 years 
old came about the areas and necessitated the enumeration of a sepa- 
rate class, namely, the young bulls. But with the number of adult 
males existing in 1917 the younger animals have no chance to hold a 
position within reach of the cow masses, so that this class has been 
done away with as an integral part of the height-of-the-season harem 
count. All bulls about the breeding grounds in position to receive 
cows are either harem or idle bulls. 

It was very evident in 1917 that even the adult males give up hope of 
securing cows if they can not get within a certain distance of them at 
the height of the breeding season. This distance seemed to be about 
equal to three layers of idle bulls on most rookeries. Thus if a bull 
comes to a rookery late and can not get within this distance he skirts 
the rear a time or two and then hauls away. The large number of 
idle bulls naturally provokes a great deal of fighting among them at 
the rear of the rookeries. This abandonment of the rookery areas was. 
well illustrated in 1917 by the numbers of adult bulls hauled among 
the bachelors at the height of the breeding season. And this condi- 
tion necessitated the computation of an additional class in 1917, 
known as surplus bulls. ‘Their number must be estimated, not a 
very satisfactory procedure, but no counts worthy of notice are 
possible for a basis. As these animals haul with the bachelors they 
are taken up with that class. 

The total number of harem bulls found in 1917 was 4,850, and idle 
bulls 2,706, a total of 7,556, as shown in the following table: 


HAREM AND IpLE Butts IN 1917. 


Rookery. Date. Be part Total. 


ST, PAUL ISLAND. 


56 182 
54 154 
130 409 
28 61 
237 850 
72 256 
1 1 
15 39 
180 851 
Suphetpncaet ee nF ee Ge See eas eee SA Sea a ce 2 64 66 
PAW Os ieee gs CS I A a ARE Lh NS Scie RA he) arn ned 342 762 
Little Zapadni 259 70 329 
ZapaanitReck ie ten! lee hee ee See ee epee ANA, 22 13 35 
ete) Cay 1c: yee a i OG A Ce OE Set ve De ee J 166 130 296 
Polovina Cliffs 87 31 118 
Little Polovina 35 51 86 
Morjoviiiees e452 eee ek 127 83 210 
Wostochnit.*-<secseencca 1,018 784 1, 802 
Tots es oon tea or Se Ok fee eases Oe oe Ee. ee a eh a 4,166" 2,341 6, 507 
ST. GEORGE ISLAND. 

North}. i404 at eS TERE PLUG) ALS Sd S88 Ae SB!) July 25 266 114 380 
Starava Artie 2c. cde gass cken teen ee ses to eee eee oe se] do:2 23 163 113 276 

DROS Bee eRe he a Gene ae ee eee ee eee July 26 33 17 
Sogihes: eek) oy eee. eet. ee et 4h ey Pe «ee ca). 2 dole. 2 6 6 12 
OPT h RYE) i See UR SR TE oe Ee a-cosmaee July 24 81 54 135 
OF HCC (ees ene eee ee ee ee eine | 8 See ee dase 135 61 196 
4 ay be Ala are oe See el ole eae na bt oy UM oem wll a ok yt 684 365 1,049 


FUR-SEAL CENSUS, PRIBILOF ISLANDS, 1917. 107 


The next table, which shows percentages of gains of these classes, 
is very instructive. Thus harem bulls increased 38.57 per cent from 
1916, while the idle bulls only increased 2.81 per cent. This in the 
presence of an enormous number of adult males out on the hauling 
grounds seems to be conclusive proof that when a bull can not get 
within about three places of a mass of cows he gives up and quits 
trying. If this proves true in succeeding years it means that the 
percentage of idle bulls to harem bulls will not normally be far from 
50 when these classes exist in sufficient abundance to maintain the 
minimum average harem. The fact that this percentage went to 
75 in 1916 and that the average harem was 33 (not the minimum as 
then suspected) means nothing more than that the idle bulls as a class 
were young and not able to secure cows from the stronger harem 
masters. If the average harem in 1916 had been at a minimum and 
the percentage of idle bulls 75, while in 1917 the harem had remained 
minimum, but idle bulls dropped to 55.7 per cent, it would be very 
suggestive that there were fewer bulls in the latter year. But since 
this is known absolutely not to have been the case, the explanation 
on the basis that the idle bull ceases to be one if he can not get within 
a certain distance of the cows seems justifiable. 

In the light of this recently acquired knowledge, it would seem to 
have been permissible to have classed a portion of this 75 per cent of 
idle bulls in 1916 as young bulls. But since this is an indefinite divi- 
sion at best, it is believed it might have proved misleading. 


CoMPARISON OF HAREM AND IDLE BuLLs IN 1917 witH 1916. 


Harem bulls. Idle bulls. Total. 
Rookery. SS SS a SS SSS SS 
1916 1917 | Gain. | 1916 1917 | Gain. | 1916 1917 | Gain. 
ST. PAUL ISLAND. 
sa Per ct Per ct Per ct 
Kailioy inet Pee ok oe salen a-ha 95 126 | 32.63 44 56 | 27.27 139 182 30. 93 
IMSS Ee Sha A eee 64 100 | 56.25 45 54 | 20.00 109 154 41. 28 
Gorbateh 2 ei... t= cst... 234 279 | 19.23 110 130 | 18.18 344 409 18. 89 
ATGIPUIONE 22 sas 2 bate «chases 33 334 Geeta: 9 28 | 211.11 42 61 45. 23 
1s BOP aiaee eaecooearisse ot 490 613 | 25.10 269 237 | 411.88 759 850 11.98 
Ri Ue cos seme bome sore cre 162 184 | 13.58 111 72 | 235.13 273 256 | 6,22 
Oper NSA o5 cnc s ascicciees lee yd al deal a ool ee ees Ae 5 See SA ocsecce Ah Pr atoeias 
IBY 70) 0 es See See See enecoee ae 13 24 | 84.61 8 15 | 87.50 21 39 85. 71 
MROISTOS on cccaee mene tae attain 361 671 | 85.87 335 180 | a 46. 26 696 851 2227 
DME NGUIN EA = <o meleinmaemansines =| nee hols 2 ON eo a eee are (7B eee COS 663) eos 
Zapadni...... Saccmenccacsdas 309 420 | 35.92 332 342 3. 01 641 762 18. 87 
Little Zapadni.......-s-<-=-- 178 259 | 45.50 157 70 | @55. 41 335 329 a1.79 
Zapadni Reef..............-. 8 22 | 175.00 1 13 {1,200.00 9 35 | 288. 88 
Polovina......------.. Satins 162 166 2.47 90 130 | 44.44 252 296 17. 46 
Polovina Cliffs............... 59 87 | 47.45 47 31 | @34, 04 106 118 11.32 
Little Polovina.....:........ 31 35 | 12.90 21 51 | 142. 85 52 86 65. 38 
MQUJOWI Seer ab ote ainsa-eeien = a= 95 127 | 33.68 88 83 | 25.68 183 210 14, 75 
MOStOGLIMI ES Sac ncmetseciee = 654 | 1,018 | 55.65 611 784 | 28.31} 1,265 |) 1,802} 42.45 
otal ae sees tao = 2,948 | 4,166 | 41.31 | 2,278] 2,341 | 2.76] 5,226] 6,507] 24.51 
ST. GEORGE 1SLAND. 

North. 2.3) eee. c.cacesne == 200 266 | 33.00 103 114 | 10.67 303 380 25. 41 
Staraya Artilse..... 38.66.52. 142 163 | 14.78 109 113 3. 66 251 276 9.96 
Zapadnit Stee ~.cacmeeaseace 31 33 6. 45 47 17 | 263. 82 78 50 | @35.89 
OUP NEt cok icisek nineteen 3 By ELO0! GOT eee CU Ray tease 3 12 | 300.00 
Bast Reefs. <icde-eac.reeee % 81 | 10.95 44 54 | 22.72 117 135 15. 38 
Basi Oise 2. see neracte ae sate 103 135 | 31.06 51 61 | 19.60 154 196 27. 27 
Totals: A... gaceeencne 552 684 | 23.91 354 365 3.10 906 | 1,049 15. 78 
Total both islands..... 3,500 | 4,850} 38.57] 2,632] 2, 706| 2.81 6,132 | 7,556 23. 22 
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THE AVERAGE HAREM. 


Too much stress can not be placed upon the value of ascertaining 
the average number of cows per bull on the several rookeries and for 
the herd as awhole. This has long been recognized as one of the best 
methods of census calculation. The first pup counts ever made were 
on small rookeries to determine the average harem there, and this 
factor was applied to the total number of bulls. Thus the total 
number of cows was obtained and from it the other classes could be 
deduced. Naturally the value of the process depended upon the 
applicability to the herd as a whole of the conditions on the one or 
two rookeries on which pups were counted. It has been found 
through five years of complete pup counts that a few rookeries con- 
sistently have average harems approaching that of the whole. These 
‘rookeries should, of course, be taken as a type when only partial 
counts can be made. 

This was done in 1917. Those rookeries were taken for counting 
which seemed from observations on the ground and from former con- 
ditions to have approximately the averages of the herd. The full 
details of the reasoning followed in then arriving at the average 
harems on those rookeries which were not counted are shown else- 
where. 

It is practically certain that the average number of cows to each 
bull in 1917 was a minimum of 26.39. And it is just as true now as 
ever that the number of idle bulls makes this large or small. When 
the idle bulls are few the average harem is large; when they are many 
it is small. 

In 1917 the percentage of idle bulls to harem bulls was 55 and the 
average harem 26.39. It is a safe inference, therefore, that whenever 
the percentage of idle bulls equals or exceeds this figure the average 
harem will not be far from the minimum. The importance of this 
fact will be appreciated in future census work when the herd has 
developed beyond the possibilities 6f pup counting. The following 
table of average harems for six years is very instructive. While the 
curves of each rookery have a general similarity to that of the total, 
very few are exact enough to furnish an indication of what the 
average harem will be in future years. 


THe AVERAGE HAREM IN THE Years 1912-1917, INCLUSIVE. 


Rookery. 1917 1916 1915 1914 1913 1912 


eS ee ee 


ST. PAUL ISLAND. 


STU 5 7 ee BT ONE ek Re See a 20.00 26.0 39.9 36.5 42.2 87.3 
Rnkanint jee tc sete ak Saces eee eeee 22.35 33. 4 42.5 47.0 50.3 47.0 
Goenbatehy-2s oss ei eee eee a 31.00 37.9 45.9 54.9 60.1 59.0 
APdiguien 26.6. dd HSE helt Hee a 22.00 21.2 25.3 43.7 43.2 37.9 
Reblvac eee ee eee 28. 45 33.3 50.2 70.3 81.8 CPE 
Siviitehyt oe eee @ 27. 50 31.0 47.3 44.5 52.2 48.9 
Waroonl Bees scrpt ue Soe te cee eee meee 19. 41 29.8 26.3 46.9 87.8 65.1 
MolsGor- HGsG See ES cee cies etd a 23.00 33. 4 49.0 61.7 80.4 88.1 
SBBRANIY se) 2 oe doen ewe eee eee eed 23. 40 33.3 50.5 66.9 75.0 70.1 
PatiinWapadn 0 So. 2. a peavewnnadcccesd a 26. 49 35.3 53.6 54.7 79.2 Tue 
Mepnanivineel: - bse) anime ceseeeccces 16.27 33. 2 31.3 68.7 65.7 62.0 
plowing he. See Swe a se eee oo 29. 62 29.3 59. 4 61.3 83. 6 62.2 
Potovins (Giitis 2) aes. ee ae eee 20. 24 28.5 47.1 65.9 69. 4 51.6 
Little Polovina...-.5......:: saa meeeins oan 36. 00 34. 6 50.7 leo 50.0 76.5 
IMDMONImeun Sb EE Cee eee ed a 23.00 29.1 46.9 53.8 70.3 64.9 
Mesteckinises sso 45 oo ee ae einen a 27.74 37.3 53. 0 67.7 66. 4 63.2 

TROUM Sco be os ee ss lalak eee hee eeced 26. 08 33. 53 49.27 60.3 69. 6 65.0 


@ Derived from estimates. 
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Tue AVERAGE HAREM IN THE YEARS 1912-1917, INcLUstvE—Continued. 
Rookery. 1917 1916 1915 1914 1913 1912 


ST. GEORGE ISLAND. 


INOr tits Sho 22 ep sows 2 2S sine PEs Sac c esol’ B2550 31.2 40.6 56. 4 41.5 36.1 
LALA VA ATG ye wate asis wats xis aes LR a 34, 61 39.0 50.0 67.9 64. 0 69. 4 
PAGANI oo Ase se Cee ae ee sk foe cake eee eae 31. 81 31.1 43.0 (Bisil 67.0 38.9 
BOD lee tee etiiins aisicra canna! s chareheiptem 1 ae 4.00 6.3 Baie [est h sexs. abe ee shes REE obras 
MO LuONBaStememee ecko cs. ccc ccs Seer mane Mal wach eee al ete ce seaclamccaeces « 26.0 12.5 26.0 
AS ERB OE SCE te we ana 6 oo ete 22.04 PALIT 34.9 41.5 26.1 23:3 
lon Si, (Obia 2 AS eee eee er ee eee @ 39.00 36.5 41.4 46.6 48.9 41.2 

IDO | (5 = pele eG 28.26 32.82 42.51 by (an | 49.1 42.5 

Total) both islands. : J... cle cece cees 26. 39 33. 42 48. 13 59.8 65.8 60. 4 


a Derived from estimates. 


Some rookeries, which in the earlier years had averages which ap- 
roximated the whole, later made considerable deviations there- 
cit. And the converse is true. No area can be said to constantly 
contain the average development of the herd in a single phase. But 
no other method is known whereby as accurate an estimate can be 
obtained as by the average harem method. Small rookeries, how- 
ever, should not be considered in any deductions of this sort because 
they are erratic in development and growth and are subject to much 
greater variations than the larger ones. 


AVERAGE HAREM AND PERCENTAGE OF IDLE BuLLs TO HAREM BUuLLs, 1916 AND 1917. 


1916 j 1917 


Percent- Percent- 


Breed- Harem | Average age idle Breed- Harem | Average age idle 
ing cows.| bulls. harem, | Pulls to ing cows. harem, | bulls to 


Rookery. 


harem harem 
bulls. bulls. 
ST, PAUL ISLAND. 
IRatovieon cee sarc 2,472 95 26.0 46.3 a 2,520 | 20.0 44.4 
Wuikanine S SScee eden cl 2,141 64 33. 4 70.3 2,235 22.3 54.0 
Gorbatchis..2. 22.2.5. 8, 864 234 37.9 47.0 a 8, 649 31.0 46.5 
Ay@igueni- 2. 2.5220. 700 33 21.2 Bina a 726 22.0 84.8 
Ree iase- sek teens = 2 16,331 490 33.3 54.9 17, 442 28.4 38. 6 
BLVIGCl oot cccecasuicels 5,020 162 31.0 68.5 a 5,060 27.5 39.1 
Waononeec bosccmeseare 388 13 29.8 61.5 466 19.4 62.5 
ER OISGOles ae ne Was oaeaere 12,065 361 33. 4 92.8 @ 15, 433 23.0 26.8 
DL CHG UUM Ct eerie — a | ene cre Pr aahitye Nereis tiek FS An AIR ee es harbors. eke Wie SNe UAE TAR aS 3,200.0 
Zapadni: ih 2.6.52 9, 682 309 31.3 107.4 9, 828 23.4 81.4 
Little Zapadni....... 6,277 178 35.3 88.2 a 6, 863 26.4 27.0 
Zapadni Reef....... 266 8 33, 2 1255 358 16.2 59.0 
POlOVING 6! eccacns 4,744 162 29.3 55. 5 4,918 29.6 78.3 
Polovina Cliffs....... 1, 683 59 28.5 79.7 1,761 20,2 35. 6 
Little Polovina....... 1,074 31 34.6 67.7 1,260 36.0 145.7 
MOniOVil,. tanec. see ee 2, 761 95 29.1 92.6 a 2,921 23.0 65.3 
Wostochnis sis 2s55.! 24, 387 654 37.3 93.4 | @28,249 27.7 77.0 
Motalee ees ses 5 98, 855 2, 948 33. 53 77.27 | 108,689 26.08 56.19 
ST. GEORGE ISLAND. 
North 22855553. 6, 246 200 ole 51.5 a 6,783 266 25.5 42.8 
Stara a Artil.... waeeia 5, 545 142 39. 0 76.8 a 5, 642 163 34.6 69.3 
ZAapadni ss seeccmwens 965 31 31.1 151.6 1,050 33 31.8 51.5 
Howth=.-\-cssee eee ee 19 3 CaS cel nemeeense 24 6 4.0 100.0 
East Reef....... abe 1,585 73 Py AS 60.3 1,786 81 22.0 66. 6 
Mast Clits. as sceeaee 3, 762 103 36.5 49.5 a 4,050 135 30.0 45.1 
DOP. 300\4550E4 18, 122 552 32. 82 64. 13 19, 335 684 28. 26 53. 36 
Total, both is- 
1 rts aaa 116, 977 3,500 33. 42 75.20} 128,024 4, 850 26. 39 55. 79 


6 Based on estimated number of pups. 
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The relation which the percentage of idle bulls to harem bulls bears 
to the average harem is shown in the table above. On following this 
line of data back there is seen to be a general relation on the rooker- 
les where many idle bulls gather year after year. But as the idle- 
bull class as a whole moves and shifts about some, little can be gath- 
ered therefrom which can be made use of in the estimates for future 
years. The most important fact there shown is that a large per- 
centage of idle bulls causes a small average harem. 


HAULING-GROUND SEALS. 


In 1914 it was attempted to make a simultaneous count of all seals 
on all hauling grounds in order that a positive statement could be 
made of the exact number present on a particular date. No greater 
value was placed upon the operation. Al agree that it might differ 
on two consecutive days by several thousand because the bachelors 
are a moving, shifting lot, never stationary for any length of time, 
and zoverned to a certain extent in their movements by the weather. 
It takes a large force to make this count simultaneously on every 
rookery, much larger, in fact, than has been available since 1914. 

At the time of the height-of-the-season harem count it is not diffi- 
cult to stir up the sleeping bachelors and estimate their numbers. 
Any attempt to separate the young bulls from the bachelors for sep- 
arate count would be folly. The two classes intergrade. A reason- 
able approximation to the numbers of each may be had by deter- 
mining the proportion of each on one or two hauling grounds and apply- 
ing this to the whole.. This is as close as the value of the count war- 
rants. In fact, it can not be seen how the results to be gained from 
this phase of the work justify the expenditure of any appreciable 
amount of time. Acting upon these premises, the following results 
were obtained in 1917. Dates are the same as in the height-of-season 
harem count table. 


Havine-Grounp SEAts AsHore IN 1917 av THE HEIGHT OF THE BREEDING SEASON, 


Juty 16-26. 
Rookery. Total. Rookery. Total. 
ST. PAUL ISLAND. ST. GEORGE ISLAND. 
Katovis : 3b. bate eee Rees BS | Nonihs, 52038 iby. S/R OMe Ue ba wale 8 1,025 
Dukaninas. KAY Soe epee See 340) || (Stanava tArtil.. <2 .o lee... dec ak cee uk 
Gorbatch favocth et aaeace ed dae 040/11 Zapadnit-2os so: ck Sane = 2 1 ee 120 
Fieete\s 205. OARS oo Ny a AB OO4 ||| MASE IREDEsts -. case Satoks sec ceeeeces noon 647 
Sivutch.. o. 2Ses Fee eA fae 300; || (ast Clits. 0.25. 3. Bead. | ak So ee 684 
Tolstoin 220 Aes ok Se. boss Se 1,240 
Zapadmic: )- Le oe Eee Cee 3,160 Pata. 18a sk oeees este oeecaeeoe 3, 226 
Ditgle,Zapadmirs...-2 sseue. = .caeeee ee 00 
Zapadmnitheerss.. ssepe ere esasee eee 45 Grand:totalt esse eet toc 22, 323 
Boloving: | aaa: aoe on oh Se ee 3, 000 
Tittle Polovinal sis ee 250 
MON Ovi haps neotenic crema anc eee 1,500 
Wostochnis poecne os acte costs os ae eee 3, 200 
Dotals. cet see ccs nade en: 19,097 


Thus there were somewhat over 20,000 seals on the hauling grounds 
at the height of the season. It has long been believed that the 
number on land at one time is about one-fifth of the total. This 
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would indicate over 100,000 in existence, a figure differing not greatly 
from the one derived later in this report from the birth rates. (See 
census summary, p. 123.) 

This table contains actual counts in some cases. Here it was 
found there were 25 per cent as many bulls, old and young, as bache- 
lors. This would make 5,580 of the former and 16,743 of the latter. 
It was manifestly impossible to determine the proportion of old and 
young bulls with any degree of accuracy worthy of notice. 


THE DATA ON ROOKERIES WHERE COUNTING OF PUPS WAS NOT DONE. 


It is admitted by all that an actual count of all living and dead 
pups is the best known means of arriving at a close estimation of all 
classes of seals in the herd. But when the number has increased to 
such an extent that complete pup counts become impracticable other 
means must be devised. Several methods may be considered. 


1. AREA COMPUTATION. 


In the early days of sealing, when the herd was very large as com- 
pared with its present size, this was the only method considered in 
arriving at a census. Thus Charles Bryant, the first agent of the 
Treasury Department on the Pribilofs, used it, and so far as known 
originated it. He was followed by H. W. Elliott in 1872-74 and 
again in 1890. His work was exhaustive, but the results were such 
that they received severe criticism. So bitter was the fight waged 
that the actual good in the area method of computation was lost 
sight of and was scarcely again considered until 1917. 

The basis of any computation by this method must of necessity 
be a unit of area for each seal. A close approximation of the total 
breeding areas of any and all rookeries can be obtained by plotting 
them on charts. Then the division of the area by the unit gives the 
total number of cows, bulls, and pups in the space. The accuracy 
of the method depends upon (a) the skill of the observer in sketch- 
map work and (6) the correctness of the seal unit. Regarding the 
first, little can be said. The writer would consider Elliott’s areas as 
given in his several reports very accurate indeed. His skill in 
delineation is well recognized. In 1915 and 1916 the writer plotted 
the breeding areas on the large scale Coast and Geodetic Survey 
charts of the rookeries at the height of the breeding season. Little 
time, however, could be given to this phase of the work, and it was 
attempted solely to give a general idea of the location of the breeding 
masses. Greater accuracy was not desired. 

In 1917 A. C. Reynolds was detailed to assist in the seal-census 
work, and his training as a civil engineer especially fitted him for 
this phase of the work. His results are entirely satisfactory, and, 
cou led with other information related to census work, these give, 
in the writer’s opinion, the most comprehensive view of area calcu- 
lations which has so far been possible. 

The unit of area assumed by Elliott to be occupied by each seal 
was 2 square feet. He made allowances for the difference in size of 
the bulls, cows, and pups, and the fact that only about one-half the 
cows are present at any one time on the rookeries. But he did not 
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have the means of getting this unit from actual counts on known 
areas. He appears to have been unduly influenced by large level 
massed areas and did not allow for much more enormous spaces, 
fully occupied, but less dense, owing to topographical features. At 
rae rate, his results differed widely from conditions as they exist 
to-day. 

In 1917 careful counts were made of harems on all rookeries and 
entire pup counts on 11 rookeries. Then the areas of all breeding 
grounds were ascertained. Thus there was secured the unit, as well 
as it was possible to get it, on 11 rookeries. These take in all types 
of topography found here. Some were small rookeries, but on the 
major ones the unit runs from 7 to 9 square feet per breeding seal. 
The following table gives this information concretely: 


AREAS oF Prisi~tor IsLANDS ROOKERIES IN 1917 AND SEAL UNITS. 


SlACOCKRWODNOKHAROWNWO 


Rooker A t A t aes 
y rea to rea to istance 
Rookery.2 space, Seals. each seal. each harem.| apart of 
bulls. 
SE aU Ean. Square feet. Square feet.| Square feet. Feet, 

REGO VIN: cee ao uae oceanic teins pemeremas 50,715 5, 166 9.81 402.5 20. 
Waitieari ans: 28s = ie ccs sine i tase = aia o sere 37,170 4,570 8.13 371.7 19. 
GoOrpatel F255 at cecccneteeceretapeeteciane 103, 950 17,577 5.91 372.5 19. 
ATIC ENN 27 ddaelestbeee ees theese sss eee a= 18, 855 1, 485 12. 69 571.3 23. 
COE oot ac eete wile oak nates Posen setae Sie 236, 250 35, 497 6. 65 385. 4 19. 
Sivarbenttoce 520 Sec rsssesets actock cee nse aero 41, 850 10, 304 4.06 227.4 15. 
WAGON: d jeahind alug sucks omctes- doin des'ee ois 6, 930 956 7. 24 288.7 17 
SPONSE Ee oman aoe cto sicitel me tice vein sepia ein erets 166, 320 31, 537 Bei 247.8 15. 
(SOTO See as Ae 84545 sheer cece 149, 850 | 20,076 7.46 356. 7 18. 
ittley Zapata ss oe Fre gece aeinmin ee oee 66, 420 13, 985 4.74 256. 4 16. 
PAPAGUIMNECL a6 oe oa tate clas oteee neni ace 3, 330 738 4.51 151.4 12. 
Palovinan wee osc esusons Pee ves eeets con 69, 300 10, 002 6. 93 417.4 20. 
POlOVIl a CHiN se accccnatsccaeceteane cence 36, 090 3, 609 10. 00 414.8 20. 
Witla Polowing £5) a2 s2essee eas sete eck ee 11,386 2, 555 4.45 325.3 18. 
Witub i ahe sneePine Qooae seb sar ue CogreeOnosee se 41, 130 5, 969 6. 89 323.8 18. 
WeStechnts.. 5. sc. teseswtelccoueerses ceaeee 315, 000 57,516 5. 47 309. 4 17. 

MUtAlee cc es. tee ke Rocce 1,354, 546 221, 542 6.11 325.1 | 18 

“ ST. GEORGE ISLAND. 

North*....- Repo aie ee a ae ce minfein iain = 49, 680 13, 832 3. 59 186.7 13.6 
Stara ya Active cee). kA Ele Se, Te 51, 300 11, 447 4. 48 314.7 0747 
Cyne © 6 eee es et ae sete Peas Bea 19,710 2,133 9. 24 597.3 24.4 
WAST Chie: occu asten secs eae e eas wadeeeeee 18, 135 3, 653 4.96 223.8 15.0 
Wast Chisige Geel scc cpap pp thooseeecces 33, 480 8, 235 4. 06 248.0 15.7 

Potaliesnedsc cen isce ce ssa actanens 172, 305 39, 300 4.38 251.9 15.9 

Grand total....... tae abn Mat esa 1,526,851 | 260,842 5.85 | 314.8 | 17.7 


@ Rookeries marked with an asterisk are those upon which complete counts of pups were not made and 
these were estimated by the average harem method as pxpleied on page 108. South rookery, St. George 
Island, on which all pups were counted, is omitted from this tabulation. It had but 24 pups in 1917. 


The average area per seal is seen to be about 6 square feet. The 
area per bull was obtained by dividing the areas by the number of 
harems which were found; and the distance each bull was apart is 
the square root of the area each occupied. 

Such data as these are very valuable for use in conjunction with 
‘partial counts for arriving at a complete census after the herd is too 
late for all pups to be counted. © It is to be regretted they have not 
been obtained since 1912 along with the complete counts. We 
would now have had concrete knowledge of the seal unit of area such 
as is obtainable only when the herd is small. 
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The accuracy of computing complete censuses from areas is not 
as great as from actual pup counts, and in 1917 it was not believed 
to be as reliable for computing the numbers on the rookeries not 
counted as the average harem based on a partial pup count with the 
average harem on the same rookeries which were counted this year. 
We know better the number of animals on a rookery by comparison 
with it in former years than we would know by assuming that the 
unit is the same for it as for some other which was counted. It so 
happens, however, that the two methods come out with more exact- 
ness than was at first anticipated. Rookeries not counted but esti- 
mated upon the basis of the average harem show a seal unit in close 
approximation to that found on rookeries which were counted. 

The area method and the seal unit should be of increasing value 
as the herd grows from year to year until finally it supersedes all 
other methods. But as long as possible every known method of 
census work should be run in conjunction with every other, because 
at best any seal census can not be more than a close approximation 
to the truth. 


2. THE AVERAGE HAREM ON ROOKERIES WHERE PUPS WERE NOT 
COUNTED. 


While it was suspected on the islands that the increase in cows 
was not up to normal even before any pups were counted, owing to 
lack of expansion of certain breeding areas, it was well known after 
the first few rookeries had been counted. ‘The percentage of increase 
of the pups, the number of dead pups, the expansion of the breeding 
areas, and the average harem all pointed to the same general result 
and indicated early about what the total number of breeding cows 
would be. It so happened, however, that Lukanin and Zapadni, the 
first rookeries counted, ran low-average harems this year, while last 
year they were normal. Conclusions drawn from those alone would 
have been fallacious, as subsequent counting proved, but after it 
was known that the percentage of increase in pups was approxi- 
mately 9, it was evident about what the total number of breeding 
cows would be. This left the necessity, however, of assuming an 
arbitrary figure for the average harem on those rookeries which could 
not be counted. 

Realizing the importance of determining the average number of 
cows to each bull on these rookeries as closely as possible, every 

hase of the sealing industry since 1912 was carefully considered. 
aturally, one of the most instructive helps in this was the table 
of average harems for those years, as shown. When the known 
figures were placed in the proper columns, figures for the unknown 
were immediately suggested; but this was not enough. The table 
which follows was computed. It was run back to 1915 only, be- 
cause previous to that the scarcity of bulls made the average harem 
a conjectural and inconstant quantity. 


99805°—19——21 
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AVERAGE HAREMS IN 1915, 1916, AND 1917 oN RoOKERIES ON WHICH THE PUFS WERE 
CouUNTED IN 1917. 


Rookery. 1917 1916 1915 


ST. PAUL ISLAND. 


22.35 33. 45 42.5 

28.45 33.32 50. 2 

19. 42 29.8 26.3 

23.40 33.3 50.5 

16. 27 33. 2 31.3 

29. 62 29.3 59.4 

20. 24 28.5 47.1 

36. 00 34.6 50.7 

AN OT ALS 2 eosin nhia Rise Steines Seine oie oe ire ae or erie eis a plemete ke ae ete re Pa 26. 08 31.9 49. 82 

ST. GEORGE ISLAND. aaa 

ZAPAAO ocas since stots spigsoae eee SEES vismeoee tenes ose ee es daeeicee eee 31.81 31.1 43.0 
(Sia (005 DRS tae eae eee Serer ace eter ae GSO. Peete ctw Ae tape hae 6.00 6.3 8.7 
MastiRieefeetelres steseectew~ RAS cektee ecm steeds dante wads ose iee ees eee 22. 04 21.7 34.9 
IAVODAEG S225: SRE SA Clas RES e ea Hae Sethe adosc dean cman 23. 83 24.0 36. 82 
General AVerare ese cecec oct Cetin ee a enies wine sinc cine eroeiobenlosaeieeee 25.92 31. 5 48. 80 


The significant portions of these data are the totals as compared 
with the totals for the entire herds for each island shown as follows: 


St. Paul Island. St. George Island. Both islands. 
1916 1915 1916 1915 1916 1915 
Average harem for rookeries on which } 
pups were counted in 1917.........-.--.- 31.90 49. 82 24.00 36.82] 31.25 48. 80 
Average harem for herds................-.- 33.53 49.27 32. 82 42.51 33.42 48.13 


Thus it is seen that in 1915 the average harem for the rookeries 
counted in 1917, 48.80, almost exactly coincided with the averace 
for the herd, 48.13. The difference was 0.67 over. In 1916 the 
difference was 2.17 in the other direction. It would seem this in- 
dicates with sufficient clearness that if the average harem for the 
herd in 1917 is placed at 25.92, which was found on 11 rookeries, it will 
be within 2 of being correct. As the total number of harems was 4,850 
it makes the possible error in the total number of breeding cows 
9,700. The maximum error coefficient in this enumeration there- 
fore becomes 7.71 per cent. It is regretted that this is so high, but 
there are no known means whereby it can be reduced when a com- 
plete pup count is not practicable. Upon consideration of all other 
data this is not as discouraging as it might seem at first glance. 

The further the subject progresses the greater appears the neces- 
sity of assuming that the average harem for the entire herd is near 
that of the rookeries upon which counts were made. It can not 
vary more than two from this. Upon the completion of all calcula- 
tions and. when all assumptions had been made for rookeries not 
counted, the average harem for the herd was raised from 25.92 to 
26.39, as shown in table on page 109. The principal influence bringing 
about this change was the fact that the average for the herd in 1916 
was 2.17 greater than the average on the same rookeries counted in 
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1917. Had the average for the herd been placed 2 greater than that 
found on the 11 rookeries counted, however, it would have placed 
the total number of cows at 135,000, an increase which observations 
do not indicate as having taken place. 

In deciding upon the average harems for those rookeries not 
counted which, together with those counted, would make the grand 
average 26.39, due consideration was given to make that estimate in 
every case conservative. . 

If the maximum variation allowable, 2.17, had been split in two 
and the average for the herd been placed at 27.08, it would have 
indicated that more cows came back than we now figure; that is, 
the loss was not 50 per cent during the first three years of the seals’ 
life or the loss due to old age was not 10 per cent of the breeding cow 
class. Either of these conditions may be true and either makes the 
count as recorded herein farther on the side of safety; that is, it 
is much more apt to be under the actual figures than over, and this 
is as 1t should be. No absolute law can be established for losses at 
sea, and the percentages are undoubtedly subject to more or less 
variation from year to year, due to causes of which we at present 
have no knowledge. 


3. PERCENTAGES OF DEAD PUPS AND PERCENTAGES OF INCREASE. 


Before saying definitely what the total number of pups on a 
rookery which is not counted shall be in a season when other rook- 
eries are counted, consideration should be given to two other factors 
than the average harem and the areas. These are the percentages of 
dead pups and increases. Either of these might form the basis of a 
census, especially in a year when harem counts for some reason are 
not made. 

To analyze the values of these we must inquire into the causes of 
the conditions which are found. As shown in a preceding para- 
graph, page 102, the percentage of dead pups found on the rookeries 
was a fairly constant factor during the time when there was a large 
average harem. But with the increase in the number of bulls 
there has likewise been an increase in the number of dead pups 
found at the same seasons of different years. It is perfectly 
natural to record these as cause and effect. It is not disputed 
that 90 per cent of all dead pups found nowadays have been killed 
by the bulls fighting and charging over the breeding areas in the 
early part of the season. At the time of the count, however, few 
are in a fit state of preservation for autopsy. It is definitely known 
that some bulls kill more cows and pups than others do, and no law 
governs the return of these bulls to any particular rookery. The 
topography on some areas makes the death rate there higher than 
on others. 

Therefore, while there is certainly a relation existing between the 
percentage of the dead pups to the total number of pups and the in- 
crease of bulls, it hardly seems necessary to resort to this method for 
census estimation, except in emergency. When the minimum aver- 
age harem exists there is no doubt the percentage of dead pups from 
trampling is practically constant and the total number of pups could 
be arrived at very closely by the simple expedient of counting those 
dead after the breeding season. In future years it will be well to 
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bear this in mind, so that it can be made such use of as conditions 
may warrant. 

The number of dead pups on those rookeries where they were not 
counted was arrived at in the same manner as the average harem; 
that is, the percentage of dead on the areas counted was compared 
with that of the herd in years past and a percentage assumed in 1917, 
which was in accordance with these facts. While the result can not 
be said to be known to be absolutely correct, it must be admitted 
that it can not be far from the actual conditions which existed. In 
tabular form the figures show as follows: 


PERCENTAGES OF DEAD Pups In 1914, 1915, 1916, anp 1917 on RookKERIES ON WHICH 
THE DEAD PUPS WERE COUNTED IN 1917. 


Rookery. 1917 1916 1915 1914 


ST. PAUL ISLAND. 


VERb esha Vk aap me SO) Se Se Cae ee ie 58 Pea Bere eee 2.72 4.01 1. 43 3.9 
GOlacecccsssccscee tees mete reece sate ee ete see ee nee arom 2. 62 1.12 1.65 1.5 
Measooney. 3232 4a2ee Hrs sn $45. He Oeett eS. ee bess. Ge 1.07 77 1.78 a5 
HOP MATIY slo alte oo ae aise Sais asa cise gts Soe epee cewee Mr emssteees's 2.65 a Ie 2.19 1.6 
FADIA EO l ers 2 eer os las = a Bee ee coe eae ee eas eeetee 2.79 1.50 1.37 1.4 
Polovinia2).2>0. cence cee Sec Se eheacce ae BOs abies shleaaiees Soe eos 3.35 2.38 1.73 1.9 
holoviNna lifts | Maa: Jo. Mok Meee ees cen- oeacutee oe ee se 3. 06 1.18 08 The 
Wittle Roloving. Sec% . Rees. Fee as eee tee eset ee - ee 1.19 1.39 1.13 1.8 
MONON acc ot wee seing exo ck Saeko soem tec thei a cemarep rae -eeee 3.08 1.59 -1.58 1.8 
VOStOCDT cs sence ec wot eee celeme ce ceeoe seek tne ceicecwacc ce 4.67 3.70 2, 0D PL 
POG ced sas accom at Cranes ok sine e en cet a eee e tee eee aoe 3. 43 2.39 2.13 2.05 
ST. GEORGE ISLAND. 
VAN 7711 \ at a ee Rn SSE NO a Be A eS Soe 1.61 - 82 lah {4 
MAGE ARO Nea be tena nim el tala Pee elnino tine eels ees 1.34 1.07 - 28 8 
WOtal oe oe ncededescate obo dae cleserees aches acene ratte ae 1. 43 98 - 68 - 81 
‘Totaly POUnISlaNGS i. 2. -cnacteetecacciee cesses teeass urea 3.34 2.33 2.07 2.01 


For the purposes in hand, the significant portions of this table are 
the totals, which, properly arranged, appear as follows: 


St. Paul Island. St. George Island. Both islands. 


1917 | 1916 | 1915/1914} 1917 | 1916 | 1915] 1914} 1917 | 1916} 1915 | 1914 


Percentage of dead pups on rookeries 

on which dead pups were counted 
1 191 scores Ps oot see seeks wee 3. 43} 2.39] 2.13) 2.05! 1.43] 0.98 

Total percentage of dead pups in 
1.9 |@2.13} 1.72 


0. 68} 0.81) 3.34) 2.33) 2.07) 2.01 
1.32) 1.5 |@3.01) 2.12) 1.74) 1.8 


herds: 29 Se pee erat saee een oe a3. 16} 2.19} 1. 82 


a From estimates. 


It is thus seen that the percentage of all dead pups in 1917 ~ ust 
be less than 3.43 on St. Paul Island, more than 1.43 on St. George 
Island, and less than 3.34 for the entire herd. To produce this 
result, the figures given in the main table, page 103, have been used 
and seem very satisfactory for all requirements. 

It might be believed by one little familiar with seal life that when 
a anata pup count is impracticable a few rookeries could be 
counted to get the annual increase, and by simply app ying this 
factor to the entire herd a census would be arrived at. This, how- 
ever, might give very misleading results with the rookeries as they 
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exist to-day. The increase on any particular rookery is solely 
dependent upon the number of cows coming there, and it is well 
recognized that no law governs their hauling out. Thus, the percentage 
of increase of pups (or cows) on almost all rookeries has been an 
exceedingly erratic figure during the past six years. For the present, 
therefore, this factor may be dismissed from census calculations as 
having little value. In the preceding tables wherever the numb r of 
pups cr cows comes in it should be remembered that this figure was 
computed from the average harem and these other methods of com- 
putation were used only as a check. 


METHOD OF ESTIMATING BACHELORS. 


The bachelor seals 1 to 6 years old must be estimated, no count 
worthy of serious consideration being possible. The most practica- 
ble method of arriving at their numbers has been found to consist in 
starting with the number of births of any one year and deducting 
therefrom each year certain losses. : 

The known losses are those killed on land in the regular proceeding 
of the sealing industry. Thus, since the last census, August 10, 1916, 
there have been killed on both islands 7,291 males over 1 year of age. 
These 7,291 animals must be divided into their respective ages, 
because killing is not and can not be confined to a single age, and 
it would not be desirable if it could, because the trade calls for more 
than one size and grade of skin. As a basis of the division into the 
several ages there have been available some data on seals which 
were branded when pups in 1912 through the initiative of George 
A. Clark, of Stanford University. Some of these seals have been 
killed each year and carefully measured in body lengths. A critical 
study of these lengths discloses the fact that there is considerable 
overlapping of every age in this character, so that a representative 
mean of the typical seal of each age must be assumed. This has 
been done wit : great care. 

The results show that a seal makes its year’s growth almost en- 
tirely during the three months, August, September, and October; 
that is, a 3-year-old in the fall of the year has a skin about as large 
as a 4-year-old in the regular killing season. ‘This fact should be 
borne in mind if in the future killings are limited to any particular 
ages. Any limit of age which may be specified is given in order to 
produce skins of a prescribed size, and these will not be produced if 
the same age limits obtain in the fall as in the spring. For instance, 
it has been customary during Government operation to order the 
killings confined to 3-year-olds. This meant that no skins smaller 
than those furnished by the mean summer 3-year-old were desired. 
Interpreted literally, then, all 2-year-olds in the fall were exempt even 
though they had the proper size skins. The scheme was, of course, 
faulty in this respect, that it prevented the killing of a size of animal 
until it should have run the chances of surviving a winter when 
death rates are very high. Of course the rational way to establish 
a quota is to specify the lengths of animals to be taken and pay no 
attention to age. Animals of known ages intergrade in every char- 
acter known except osteological, so that ordinarily the age of a seal 
can not be determined until after it has been killed. The same 
objection applied to the limiting of killing to animals having skins of 
a specified weight. The weight of the skin of any live seal can be no 
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nore accurately poco than an unknown weight locked up inside 
of a container. But the length of the live animal can be estimated 
under any circumstances within 2 or 3 inches. This was demon- 
strated to the 1914 investigation committee by the writer, and a 
method of measuring was worked out which has steadily grown in 
popularity. The superiority of the method as a means of deter- 
mining the size of skins being obtained over a guess at the age or the 
weight of the skins has been conclusively proved in three years’ 
experience. By correlating the lengths with the ages of known 
branded animals an age relation to length has been established, 
and when the length of an animal is known it is also known whether 
it falls within the limits of length of the average seal of one age or 
the other. ; 

A comprehensive study of the growth of fur seals is in preparation, 
but must necessarily proceed for several more years before being 
finished. The following standards, however, have been adopted 
from the studies already made as representing the lengths of average 
animals of each age thus far studied. It should be added that the 
limits are subject to change, as more data on growth of the animals 
are accumulated. 


STANDARDS OF Bopy LENGTH oF TypicaAL MALE SEALS. 


Age. Lengths of typical summer seals. Lengths of typical fall seals. 
Inches. Inches. 

Yearlings. .....--------------------- ILO ete ater ete ae eee Up to 37 
2-year-olds......------------------- BP SR ee oo) ee Se peneorcon = 37 to 42 
S-Veal-OlUS mene = anaes AUD 404 Jo canicet ote eels Se cee rete 43 to 48 
A-year-OldS 2< )s6.- <p a = =e eee 46 TOS e tec aac eek eeeetseee eg tee 49 to 57 
5-year-olds.....-------------------- GPA OWE LAP ose Gc -SERers eee sage. 58 to 
G@-year-olds: -fy- - == 2b aeceehod-- aslo} GOfandlovert setae cone eheneee 


T. ese standards have been used in segregating the classes of the 
several ages of seals killed during the year ended August 10, 1917. 
The ate ae are somewhat indefinite because only three unques- 
tionable animals of this age have ever been studied; and these were 
in the fall. They do not reach the islands in the summer in sufficient 
numbers to become well known. Tie limits beyond the summer 
5-year-olds remain to be determined when the branded animals 
shall have grown older. 

Arranged according to the above standards, the animals killed on 
both islands fall as follows, and the numbers have been deducted 
from the numbers of bachelors in each class in the estimates. 


Aces oF SEALS KILLED ON THE PriBimLoF ISLANDS DURING THE YEAR ENDED Aua. 


ORAL: 
Fall, 1916. Summer, 1917. 
Grand 
nes St. St. ies 
St. Paul. George. Total. | St. Paul. George. Total 

Wearlinoss sisnwoses eadue tacts silo oracle citar 1 1 D |p eeeaceue 5 6 
P-VOar-Old See me manda nasa see let 23 113 136 65 35 100 236 
S-Yeur-OldSeseene os = 4as- oars 447 339 786 1, 708 1,857 3,565 4,351 
4-year-Oldse- ec ene = esther sigenine 103 48 151 1,509 476 1,985 2,136 
G-year-OldS-h tose < sence enon 2 1 3 445 18 463 466 
6-year-olds and over...--.-...-- heats aeiaits [iva ot be la tes eies tae 88 6 94 94 
Motaleo sees ese fesse ee 575 502 1,077 3,820 2,392 6, 212 7, 289 
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In addition to the known loss which the herd of bachelors suffers 
at the hands of man there is in constant operation the great factor 
of natural mortality while the animals are away from the islands on 
their migrations. With cows this loss has been found to amount 
approximately to 50 per cent of all females during the first three 
years of their existence. No more reliable data are available to 
apply to the males, hence this deduction has been made. It is 
divided arbitrarily into 35 per cent the first year, 20 per cent the 
second, and 4 per cent the third. In this it 1s assumed both sexes 
are born in equal numbers. 

There is natural mortality after the third year, but there are no 
means of knowing exactly or even with any approximation what it is 
but it must be a small percentage. It is believed allowances other- 
wise made are ample to more than offset it, hence no deductions 
have been made after the third year until the seals mature. 


YEARLINGS. 


The number of yearlings in the herd at the present time is ascer- 
tained from the number of pups born in 1916. This was 116,977. 
When the arbitrary number 40,941 based upon the assumption that 
the loss the first year is 35 per cent, is deducted there are left 76,036 
to represent the males and females of this agein 1917. Half of these, 
or 38,018, should be of each sex, and this number is the best available 
for the females in 1917. Five males were killed as shown in the table 
on page 118, thus leaving 38,013. It seems an insignificant matter to 
deal with such small numbers when such large assumptions are in- 
volved, but it is believed that the more known factors which can be 
brought to bear in a problem dealing with unknown quantities the 
better the result will be. (It shouid be remembered by any person 
studying census computations that whereas exact figures are given 
whenever the calculations involved lead to them it is in reality in- 
tended that only the round numbers shall apply. The best which 
can be made is a careful estimate. ) 

There is little which can be added to the small amount of informa- 
tion already available about this group of seals. A male, however, 
was accidentally killed on St. Pa, Island, August 10, 1917. Real- 
izing the paucity of knowledge of the class, it was carefully measured 
and weighed and the skeleton was entirely preserved. Its importance 
seems to warrant a special study which has not been completed. It 
can be stated, however, that the animal was very fat, weighed 38 
pounds and was 36 inches long. Its skin, removed in the usual com- 
mercial manner, weighed 7 pounds. 

No difficulty need be experienced by anyone in recognizing the 
yearlings on the killing field or on the rookeries when it is remembered 
that the animals are no larger, and in most cases smaller, than the 
pups. But unlike the pups they have light gray throats and the 
older animals’ coloration otherwise in most cases. Their heads have 
a puppish aspect, and like many animals the flippers (feet) grow large 
before the rest of the body. The lower canines are but little over half 
as large as those of the 2-year-olds. 
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The number of pups born in 1915 furnishes the basis for determin- 
ing the number of this class at the present time ; this was 103,527. 
The computations leading up to 1916 for this and subsequent classes 
have been published in previous reports of the Bureau of Fisheries 
and need not be repeated here. Thus there were computed 33,646 
female yearlings in 1916, 20 per cent are supposed to have died the 
second winter, leaving 26,917 virgin cows in 1917. 

There were estimated 33,645 yearlings males for 1916. One was 
killed in the fall which left 33,644. Deduct the 20 per cent for natural 
mortality and there remain 26,915 at the beginning at 1917. An 
even hundred were killed as 2-year-olds, which leaves 26,815 for the 
class on August 10, 1917. 


3-YEAR-OLD MALES. 


The number of 3-year-old males is derived from the births of 1914, 
or in other words, from the 2-year-olds in 1916. The latter figure was 
24,169. Of these 136 were killed in the fall of 1916, leaving 24,033. 
Deduct 4 per cent for natural mortality and there remain 23,072 for 
the beginning of 1917. During the past summer (1917) 3,565 were 
killed, so that there should remain on August 10, 19,507. 

The 3-year-old females bore pups for the first time in 1917 and are 
therefore included in the breeding-cow class. 


4-YEAR-OLD MALES. 


The number of 4-year-old males is derived from the number of 
births of 1913 or the 3-year-olds in 1916. The 3-year-olds in 1916 
numbered 19,402. As explained heretofore no déductions need be 
made for natural mortality of bachelors after the third year. There- 
fore, we need only deduct the number of animals killed on land in the 
regular course of events. In the fall of 1916 and the summer of 1917 
there were taken of the 3-year-olds and 4-year-olds, respectively, 786 
and 1,985. Deduct these numbers and there remain 16,631. 


5-YEAR-OLD MALES. 


This category is derived from the pups born in 1912 or the 4-year- 
olds of 1916. The latter figure was 15,427. Deduct 151 4-year-olds 
killed in the fall of 1916, and 463 5-year-olds killed in the summer 
of 1917, and there remain 14,813. 


6-YEAR-OLD MALES. 


The number of 5-year-olds computed for 1916 was 15,494. Three 
were killed that fall leaving 15,491, and 94 6-year-olds, or Over, were 
taken in the summer of 1917. Some of these were known to have been 
over 6 years old, but as the limits of this age are not yet defined and 
the number concerned is insignificant it may be deducted from the 
class. This leaves 15,397 to enter the surplus and idle-bull classes in 
1918. After the age of 6 years is reached it is very probable that the 
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body lengths will express little if any age relations because of the 
variation in the sizes of bulls which are fully adult. That is, the 
curve is then becoming a straight line which continues through the 
rest of the seals’ lives: 


SURPLUS BULLS. 


There were counted at the height of the breeding season 7,556 idle 
bulls and harem bulls. Now, the hauling grounds and rookery mar- 
gins were filled with other bulls over 6 years of age, but which could 
not get close enough to the masses of cows to desire to hold positions. 
Some had been whipped and injured on the rookeries and intl resorted 
to the hauling grounds to recuperate. They were all left uncounted. 
To complete the census, it becomes necessary to prepare an estimate 
of this class, because they are included in no other. Heretofore it 
has not been necessary to include such a category, because bulls 
were not then superabundant. They were nearly all about the 
rookeries, and the number left uncounted as idle bulls and harem 
bulls was insignificant. But this was not the case in 1917. They 
got in the drives to such an extent that they interfered considerably 
with sealing work. These surplus bulls were largely 7 and 8 year 
old animals, and may be best estimated by starting with the 6-year- 
old males of 1916. 

The number of 6-year-old males in 1916 was 11,167. None was 
killed in the fall of 1916. In 1916 there was a total of 6,132 breeding 
males. When there is an abundance of bulls, and consequently 
much fighting, their breeding age is probably not over 8 years. It 
is not believed to be as long as the females, because the branded 
males of 1901, 1902, and 1903 have not been as much in evidence 
as the females. It may be even less than 8 years; no satisfactory 
means of determining this question is known. By assuming that it 
is 8 years makes it necessary to deduct 124 per cent (766) from the 
6,132 bulls of 1916 for loss due to old age. This leaves 5,366 of the 
1916 bulls for 1917. This deducted from the total bulls of 1917 
(7,556) makes an increment of 2,190 necessary on the rookeries, and 
they were derived in sufficient entirety from the 6-year-old class of 
1916 to be taken from them. This leaves 8,977 of the 6-year-old 
animals of that year unable to get on the rookeries, and they are 
called surplus bulls. While it is known that not all of these were 
7-year-olds which were hauled away from the rookeries, it is believed 
that there were enough of this class which did not get cows or became 
idle to offset the number of older bulls on the hauling grounds. And 
while this computation may appear somewhat indefinite, no better 
method has occurred by means of which the number may be arrived 
at more satisfactorily. Most certainly these bulls on the hauling 
eround can not be ignored and left unmentioned because they are 
difficult to estimate. It is believed that the figure given is conserva- 
tive and under rather than over the actual number. This class will 
not continue longer than it takes to reduce the surplus of bulls now 
obtaining by commercial sealing. 
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COMPLETE CENSUS OF FUR-SEAL HERD, 1917. 


Pups, a8 per counts and estimate. 2 Sees e ol Suen eee On a 128, 024 
Breeding 'cows;| 3° years-old and! over! 222022 25 2i00I4 A RO aly 128, 024 
Haren. bulls: aspen, Counts. 55 ote oa shee ee ee aoe Saas ate ae ey 4, 850 
Idle bulls, as per COUNtss = <neons'eu isis lala aad ae oie mia hc teneicl ema co ae 2, 706 
Yearlings, male and female: 
Pups born I-VI cso 0s ee a elt. te TO eae 116, 977 
Deduct 35 per cent for natural mortality...................... 40, 941 
VYearlnes begmume ot LOL is oo cateec. eases on ec ee ee 76, 036 
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MORTALITY OF FISHES ON THE WEST COAST OF FLORIDA. 


By Harpen F, Taytor, Scientific Assistant, Bureau of Fisheries. 


OCCASION FOR THE INVESTIGATION. 


Repeatedly in the past 75 years reports have come from the west 
coast of Florida of “ poison water,” which killed fishes in large num- 
bers, and also, according to some reports, other animals, notably 
sponges. The reports and references are too fragmentary to give an 
accurate record of the distribution of the mortality, but collectively 
they clearly indicate that all the keys from Key West nearly as far 
north as Cedar Keys have been visited by this plague, and that it 
occurred in the years 1844, 1854, 1878, 1880, 1882, 1883, 1908, and 
finally in 1916. 


REPORTS OF THE DISASTER IN 1o916. 


In October and November, 1916, the mortality recurred in severe 
form, the first visitation since 1908. Numerous descriptive reports 
were received, from which the following significant points were 
summarized : 

Fishes of a great number of species were noted dead and dying; 
the air was charged with a suffocating gas, which not only occasioned 
severe discomfort to man and other air-breathing animals, but irri- 
tated the air passages, producing the symptoms of colds. This gas, 
while exceedingly irritating, had no odor. The fishing smacks which 
are equipped with “wells” or openings through to the water in 
which live fish are kept report that the whole catch died while the 
smacks were en route to port; the normal color of the water had 
given way to water of different color, variously described as “ black 
streaky,” “amber,” “olive,” and “red”; the white paint of certain 
houses near the water was temporarily blackened, apparently by 
gases from the enormous number of dying fish. Some local observers 
found fish dying in the sounds; others noted them in the passes and 
in the Gulf to a distance of 45 miles out, but the abundance of fish 
in any locality varied from day to day. The reports of the order 
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in which the species appeared are not consistent, so it is assumed that 
there was no particular succession of species. The abnormal condi- 
tions seemed to be moving southward, occurring at Boca Grande on 
October 3 and 18, at Captiva Pass ae the middle of October, at 
Blind Pass about Gane 20, at San Carlos Pass about Nov emben i 
and dead fish were first seen at Big Marco Pass on November 5. 
Captiva Pass is 7.5 statute miles i of Boca Grande Pass; the 
others are, respectively, 16.5, 27.75, and 67.75 miles to the Sotth of 
Boca Grande Pass. The captain of the steamer Roamer, of the 
Florida Shellfish Commission, reports that dead fish were seen as 
far south as Cape Romano, about 128 miles south of Boca Grande. 
The death of two persons in Fort Myers, Fla., in November, was 
attributed to the eating of some of these dead fish. 

The following pee: from George H. Skermer, deputy collector of 
customs at Boca Grande, describing the phenomenon, merit reproduc- 
tion here. Letter dated October 22, 1916, reads: 


I wish to call your attention to an unusual plienomenon which has occurred 
on the Gulf coast during the past month, and which, so far as I am able to 
ascertain, has extended on the north to Sarasota and south to Naples, west- 
ward, from 15 to 20 miles. 

About October 3, large quantities of what are locally known as “ red-mouth 
grunts” began to come ashore. These fish were normal in appearance, with the 
exception that many showed a tendency to have the eyes almost forced out 
of their sockets. The early morning of the third the Gulf was covered with 
these fish as far as the eye could see. Later in the day many other varieties 
began to drift in, and by night what might be styled windrows of them were 
lying along the beach. Among them were many fish altogether strange to us; 
among the known varieties were mackerel, jacks, small shark, porkfish, sheeps- 
head, toadfish (several varieties), mangrove snappers, grouper, sardines, sea- 
horse, cowfish, remora, moray, eels, mullet, pinfish, gurnards, ladyfish, grunts, 
and many other varieties, not all of which showed the tendency to “popeye.” 

Soon after this drift commenced I went to the beach accompanied by a smali 
dog; while on the beach I felt a slight tendency to sneeze and cough: shortly 
afterwards my attention was called to the action of the dog which was sneezing 
violently and seemed to be in acute distress, choking and showing every syinp- 
tom of asphyxiation. I carried him off the beach and in a short time he seemed 
to recover, so I carried him back, and the same thing happened again. I then 
noticed that my lungs were feeling sore and that my breathing was labored, in 
much the same manner as when I board ships after fumigation, except that I 
could notice no odor. Other people were affected the same way. 

Later in the day the captain of the Cuban fishing smack Rafacla Pedre, which 
had run into the harbor for water after a 45-day trip, come to the office and 
told me that his entire catch of grouper and snapper had died almost imme- 
diately after the tide started in. I questioned him carefully and found that 
they had noticed the peculiar sensation I have above described. The next day 
another smack came in with her fish dead and reported that dead fish covered 
the Gulf for miles out. The captain of the Dutch steamship Zeta, which arrived 
on the 8th, reported that he had passed through miles of dead fish. 

In a few days the plague abated, very few more coming in. 
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However, on the 18th another violent outbreak occurred, this being much 
more serious than the first, inasmuch as it had killed many large fish which did 
not seem to be the case during the first attack. For the past few days the 
beach has been lined with tarpon, jewfish, grouper, and many varieties of top 
fish which seemed to escape the first attack. In addition to this, many of the 
bay fish are succumbing. The gas was very violent this time and many people 
telephoned for medical assistance for “ cold in the head,” “sore throats,” “ cold 
in the chest,” etec., besides coming to see the local physician, who is also the 
United States quarantine surgeon here. I, myself, have suffered quite acutely 
for the past five days, but the worst of the gas seems to be going now. 

I tried the dog again, and again had to take him off. I do not think he would 
have been able to live over two hours on the beach. The fish died in a very 
short time. I observed a mullet dying yesterday; as the tide came into the 
bayou the gas met him, he began to act strangely, coming to the top, whirling 
around and around, and then sank to the bottom, lying stomach up for a little 
while, when he turned on his side dead. Spadefish acted the same way. It is 
now reported that the fish are dying freely in the remote bays and bayous, 
every local variety seeming to give up its share. I have been told that many of 
the barnacles have also died, but I can not confirm this. I have noticed that 
the conchs and crabs are not dying, at least to any extent. * * #* 

If you desire any other information as to this matter, I shall be glad to 
furnish it if it lies in my power. I meant to state that I noticed the pungent 
feeling of the gas particularly when a wave “ broke” and believe that this will 
explain why the top fish escaped with less visible destruction than the bottom, 
the breaking of the wave aerating the water more or less. * * * 

The gas has none of the characteristics of H:S; it acts with the same peculi- 
arity of chlorine, but is odorless, perhaps is CO2; addition of lead acetate to 
sea water gives a dense white precipitate, but am not sure but that it might do 
that normally, precipitating lead chloride. 


The “odorless but exceedingly irritating gas,” as described, was 
not noted by the observer, but had, perhaps, already subsided. The 
protrusion of the eyeballs was due to the accumulation of gases from 
decay behind the orbits, as only those fishes which had been dead 
for some time were thus affected. 

A letter from Mr. Skermer, dated November 11, 1916, reads: 


I am in receipt of your letter of the 8th instant relative to the supposed 
presence in the Gulf waters of Peridinii in abnormal numbers. I wish to state 
that I have not been able to learn of such conditions obtaining nor have I 
noticed any marine growth of abnormal appearance at any time during the 
mortality periods. However, I have inquired carefully at every opportunity 
since the fish began to die from any person who I had reason to suppose 
had come in contact with the dying fish as to whether he had noticed any 
peculiarity in the water. I learned from two persons that the fish seemed 
to die in “ streaks ” and sometimes in dark-colored water; others noticed nothing 
abnormal in the appearance of the water but did speak of the odorless but 
exceedingly irritating gas which seemed to be liberated at intervals. * * * 

This morning I inquired of a Spanish fisherman, who lives about 7 miles 
south of Boca Grande, as to conditions near him. He informed me that fish 
were still dying along the Captiva Pass and inside waters of Pine Island 
Sound. He further stated that the fish died when coming in contact with it. 
The dark-colored water he said was in the bays and did not enter the Gulf 
at all except at low water. From this I am inclined to believe that it is 
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slinply an overflow of swamp water, and do not believe that it is the cause of 
the mortality. 

The fish were killed many miles out in the Gulf. The captain of the Dutch 
steamer T'hemisto, which arrived here October 27, told me that he passed 
through immense numbers of dead fish 45 miles out. I asked him if he noticed 
anything abnormal in the appearance of the water, and he said “No.” A 
fishing smack which entered here lost all its fish after entering the bay, 
and another reported that upon attempting to enter the bay saw its fish 
beginning to die, and that upon turning about and going into the Gulf they 
recovered. I can only reconcile the two circumstances in this way: For 
several days after the fish ceased dying in the Gulf they died in the bay, and it 
is probable that the last-mentioned smack met the returning current from 
the bay to the Gulf, while the first-mentioned got it in full strength from the 


Gulf in the beginning of the attack, as he was anchored in the tidal channel. 
* * * 


INVESTICATION IN THE FIELD. 


Conditions made it impossible to undertake a field investigation 
during the early stages of the mortality when it was at its worst, but 
the writer arrived at Fort Myers, Fla., on the Caloosahatchee River, 
November 12, and remained in the region for a period of 10 days. 

Since the mortality of the fishes had been ascribed to foul water 
from the Everglades, the condition of this river was first noted. No. 
abnormal conditions were observed in the river; small fish were 
abundant; birds were feeding upon them. Schools of mullet and 
red drum (“redfish”), vast numbers of ducks, and many pelicans 
were seen on the river below Fort Myers. In no case was a dead 
water animal found on the river. The water was of a brownish color, 
due, presumably, to tannin or other pigments from the mangroves 
and palmettoes, but it is understood that such a condition is not un- 
favorable to fish. 

On the next day a reconnoissance trip was made on a river steamer 
from Fort Myers down the Caloosahatchee to Punta Rasa, thence 
across San Carlos Bay to Sanibel, across the bay again to St. James 
City, on Pine Island, thence across Pine Island Sound to Wulfert (in- 
side mouth of Blind Pass), then through a narrow channel to Cap. 
tiva, returning the same day via Sanibel and Punta Rasa. Between 
Fort Myers and Punta Rasa (18 miles) the river appeared to be 
normal in every respect. In San Carlos Bay dead fishes were noted, 
blanched and soft, apparently having been dead for some time. On 
the inside beaches of Sanibel, Pine, and Captiva Islands dead fishes 
in great numbers and of a multitude of species were noted, all in a 
state of decay. 

On the return trip, near Sanibel Wharf, a specimen of squeteague 
(Cynoscion nebulosus) was taken in a state of rigor mortis, but with- 
out apparent abnormality. 
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MAP SHOWING REGION WHERE MORTALITY OCCURRED. 
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GULF BEACH, SANIBEL ISLAND, NOVEMBER 19, 1916. 
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Beginning the next day, November 18, the writer spent three days 
in the vicinity of San Carlos Bay, with headquarters at Sanibel. In 
this interval water samples were collected at various places in San 

-Carlos Bay and Pass, Pine Island Sound, Tarpon Bay, and Blind 
Pass. Efforts made to collect bottom samples were successful only 
in obtaining pieces of ‘shell and fragments of a thin layer of lime 
deposit which seems to cover the bottom in San Carlos Bay and Pine 
Island Sound. Such qualitative tests as were made indicated a 
‘ather strong alkalinity. On November 13 and 14 dead fishes were 
in greater abundance, coming in, apparently, on the tide. On the 
13th a census of dead fishes was taken covering 20 steps of the San 
Carlos Beach, Sanibel Island. This census revealed 163 specimens 
of fishes, of 26 species, and included neither the windrow cast up at 
high tide, nor those floating, but only those at or close to the water’s 
edge. On the dark nights of that week the phosphorescence of the 
decaying fishes made the beach visible for a long distance, and the 
sand was so charged with phosphorescent bacteria that one’s tracks 
persisted for some seconds. Familiar fishes were identified by their 
own light. The odor was almost intolerable; people dwelling on the 
islands hauled away wagonloads and buried them in their orchards 
for fertilizer. 


SPECIES AFFECTED. 


In all the region covered the following species were noted : 4 


Species Common name. Family. 
Manta biroStris Us stot ceccccsccecccecentecs = Mase eee oe eee ocean cccsine's'e 8 -\= Mantide. 
Ocyurus chrystrus >.....-.---+--+++-----+--- Sallow-tall. oo! dobccchanbeencs--02s-) poUianidss. 
Neomeenis griseus. ........-------++++++2++++-- Mangrove snapper. ..----------------- Do. 
Epinephilus morio >....---.------------------ Red grouper. -..:---------+---------=-- Serranide. 
BE, striatus. ....-.--+-----------------+-----+-- Nassau grouper .-.-.-------+---------- Do. 
Garrupa nigrita......-.--1.-----------+-+++--- Jewiighs 2525 coe Sake ce ttle wnmiemet| Do. 
Centroprist m striatus. ...--....--++++-+++++--- Sea bass.... Do. 
Menticirrhus sp.!....-------+---¢++-++++27-- Whiting... ...5--)--<.-t-~.- 52. -- esse Scienide. 
Cynoscion nebulosus.....+..------+-++-++++--- | Spotted squeteague (‘“‘trout”).-...--- Do. 
WS = nn oe-nenertrcineecrecenahanemecceercnsccs | Squeteague (‘‘trout”’)......---------- Do. 
Bairdiella sp..----------------+-ee+2+e 202227 2- | ‘Sand perch.....-..-.----------------- Do. 
Pogonias cromis.....-------++++-+++222-+22--- Black drum (‘‘drum’’).......--.----- Do. 
Scieenops ocellatus......--..----------++++-+-- Red drum, channel bass (‘‘redfish’’). - Do. 
Tarponatlanticus>.......---------+++++++-++- MarpOD 0 chee E> mee - 9254-98-22 973 | Elopide. 
Caranx hippoS......--.--------------eee ee ee- Tova Cues een ee eet eteip aicieiaen wala | Carangide. 
Garanx CryS0S-...--.-----c2eeceseeenecceennnns Crevallé (‘‘skip jack”)..-..-----------| Do. 
Selene voters... 2c. bebe c cece aces ceene ene MOOnLISIY 22 abctecnecccseececeteo=~s Do. 
Trachinotus carolinus......-----+-++++++++++- PomipaOrt eects tes an tense nana mesa pe Do. 
Oligoplites saurus.......-.------------+--- .| Leather jacket........-.-------------- Do. 
Scorpwena sp...---------++---ee seer eee Scorpionfish........----------++++--+- Scorpenide. 
Mugil cephalus.........------------+- WEG sins te eRe ELS HeABEnee BE eececc Mugilide. 
Heemulon plumieri......----------- Grunt... pestsonsso5. S22 set gee eee Hemulide. 
ETA CURTIS ee Oe tee icles icra oie alm ie wim imialu ln e\r inl (elas <i nares, ee Sete Tan a PEE Prices Do. 
Bathystoma rimator.....----..--- Red-mouth grunt..........----------- Do. 
Anisotremus virginicus.....-...- Poricthis hepa ee eget one ease inte Do. 
Monacanthus sp...-....---------- ULB LS Hie Sect e e te lsietarelaiasala)s,a)ala,q)aic Monacanthide. 
WO sje eee PS Ne iae niaiatn's = cue nciowio'=\=|a14ntos Ose Hsieh As Usk esay ~ ods Shale sels y > Do. 
Scomberomorus regalis........- Cero; kingfish....--...--<2----0---5- Scombride. 
Rissola marginata............- AMO} vi) a/(:) gee eee os OSS Re ree rssh r Ophidiide. 
GATS VOtUlan ema e ee ciate sania wewinedecenas=:s Parrothish!-p\ ees nce ce < aleein ore Scarida. 


a The identifications here represented are, of course, open to question. Time did not admit of careful 


study. On the great majority o 


specimens were seen, and some 0 


b Not seen by writer, 


{ the fishes the colors had faded, o 


f severa 


l species only badly decomposed 


{the others were quite unfamiliar to the observer. 
but reported by fishermen and others. 
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Species. Common name. Family. 
Cheetodipterusfaber =. 2220.5). 1. 31s. see se I Spadetisht. 0. oe 7) tase eeoeareads Fo oe | Ephippide. 
Archosargus probatocephalus...............-- Sheepshead. ..... dafuctoemeemeseccsrs Sparide. 
Olnyitor caprintis has: 1s. eeee eee eee TONE SPINE POL ys Soke een eee ee | Do. 
Calamusapes. >is 2400 sede dente eo. te anne MOLLY ZN, oles 1S ce aeRO Ee Do. 
Lycodontis (moringa?)..............------.-.. \ TRCIMINOray:.. 0.0.20 cr aneeeeteee eee Mureenide. 
Teai(Gordant 2) 2 sacs hee Soe t eM ie 2G Spotted moraye og). seen seen ae Do. 
Raralichthys'sp yee sccte sate ce seca eee Hiounder is Ate NS eee ae Pleuronectide, 
Echeneisiremora 2. $2 215. = Sse eee Remora, shark pilot...........-.....- | Echeneidide. 
Clupanodon pseudohispanicus................ Sardine’ (‘shiner”)50 224.22 ie | Clupeide. 
Brevoortia tyrannugeee ae eee eee ae Meonhadens ists.) sens = yee a le Do. 
Chretodon ocellattisy 222 oh. seen aee eee Butterilyfisht sii). ee ress Cheetodontide. 
Anpelichthys!tilianis ose aaa: a ta ee en ee i -Ampelisiis 35. % fa. 2's.) sa a: Seager as Do. 
Factophnysitricormisuas.. oe. canes bee bi ee | Trunkfish (“‘cowfish”)............... Ostraciide. 
Vactophrystriganus cee e oo) ee ie og t DRUG See eee er, Pop: 
lrionotus sp..... vet eeeabhe come Note aeee Ae (Sea robine skis shi 2 ere Sa ee as Triglide. 
Opsanusisp Sit Se aan Mie eta elie 2 oe |: Roadfishys (e625. 24d eels Sal Ge eae Batrachoidide. 
Spheroldesisp.) ster es wees e ke ke Pufier (“toadhsh”) 22. 2729s ht ey ‘Tetraodontida. 
Chilomy clherusisping.1s seesee meee eee Bupryfish 250 cone ae egy alas ke eae | Diodontide. 
Dasyatisi(say.?) 2:5 .4..-59 Pe OS {y DUIDPIEAY, tt ba ec kes SOR EMER RS Dasvatide. 
Rajaispaccene se cue gee eae bes eet eee oe aot do hee See ces iby As UP Bale ae Rajide. 
YEtobatus marmarify ); S)liee. UL eee Spotted’sting ray 371 .2.h2-20 ee Myliobatide. 
Ithinobatus lentiginosus.o. 2 26 22cs-cec2--2 5.0 je GUUbariShee sos coer Acie peat ee ee Rhinobatide. 
Relichthiys felis’ so. gates sae ee | Gaff-topsail catfish......2.2...22...... Siluride. 
Galeichthys (milberti?)...........2002--00-0-- | OAWALEAD Ss. cc. heh get Seale somes Do. 
Hemirhdmpnis seen eee eee en | Halfbeak; needlefish..................| tees 

| | p lade. 
TS VIOSUPUSISp soe She ae ease aL Ls coe. RE | Marine gar: needlefish................ | Belonide. 
Paes teem etal eh ae eres see an tee eee Small eel; whip eel...... | Moringuid? 
Leptocephalus congor.....2-.:.22002ce.seee ee Conger’eol. ffs .002 12s. | T eptocephalide. 
SY NOGUSICEONS: Les.) meee en Nee eee \eizizerd ti senee stele iy PANS Se Siete | Synodontide. 
Sphyrmaitibures tii jeint Ss aby we are | Shovel-nose shark..................... | Sphyrnidee. 
Carcharinus(obscurus?) sas). age [iShares ca ts stances 50/0. Bee ait ee | Galeide. 
Alpulal vulpes ss fh b+ ve eens eae ty faired Ladyfish s/20bre ei yn tii ee ee Albulide. 
Ogcocephalus vespertilio...................... Bathish 2/5522 vee eee eee es | Ogcocephalide. 


aA i OA DS bates Coon ee aie le rae 


Of invertebrates, sea urchins (Arbacia), the king, or horseshoe 
crab (Limulus), and sponges were noted. It is a matter worth noting 
that very few animals other than fishes were killed. Barnacles, 
oysters, and mussels were examined, but they were in good condition. 
Live conchs and hermit crabs were repeatedly observed. Porpoises 
were plentiful during the period of observation. Pelicans and other 
water birds behaved normally. Buzzards were common in the lo- 
cality, yet they neglected the dead fish entirely. 

The dead fauna of the Gulf beach was not markedly different from 
that of the bays. Relatively more carangids, sharks, and rays were 
seen, but many of the dead forms were buried ia the hard beach sand, 
hence the Gulf beach did not present such a striking picture as did 
the inside beaches. Taking the whole territory into consideration the 
relative abundance of the different species is estimated as follows in 
the order given, less abundant species being omitted: 

Grunt (Hemulon plumieri) (H. sciurus). 

Mullet (Mugil cephalus). 

Trunkfish (Lactophrys trigonus) (L. tricornis). 

Puffer (Spheroides sp.). 

Menhaden (Brevoortia tyrannus). 

Sardine (Clupanodon pseudohispanicus). 

Red-mouth grunt (Bathystoma rimator), 

Spadefish (Chetodipterus faber). 

Moray (Lycodontis sp.). 

Filefish (Monacanthus ?). 

Sheepshead (Archosargus probatocephalus). 

Spotted squeteague (Cynoscion nebulosus). 
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It is assumed that the numbers are representative of the relative 
abundance of these forms in life. The sizes of specimens would also 
suggest that all true fishes were killed, regardless of size. They 
range from jewfish of approximately 200 pounds to forms less than 
& inches long. 


METEOROLOGICAL CONDITIONS. 


The temperature of the water was around 75° F. until November 15. 
On this date a violent “northwester” blew up, occasioning a series 
of extraordinarily high and low tides. After this the temperature 
was 65° F., and continued at about that figure through the remainder 
of the observation period. Contrary to what might be expected, the 
mortality of fishes did not cease after the storm. In this connection 
it may be added that the wind had been blowing constantly from the 
northeast for several weeks previously and, after the storm, shifted 
around to the northeast again. 

The water was olivaceous in color—about such a color as would be 
expected from a mixture of sea water with the brownish water of 
the rivers. Those accustomed to seeing the water stated that during 
the period of mortality the water was of a more brownish color than 
usual. The wake of the boats’had an oily appearance, or was appar- 
ently not so effervescent as that in normal sea water. It was further 
stated that at the height of the mortality, on the Gulf coast, the water 
was of an amber color (by transmitted light). This colored water 
was described as being not uniformly distributed, but occurring in 
streaks, and it was in these streaks that the fish are said to have 
perished. A resident of the island described the death of a mullet 
thus: 


The fisherman was following a large mullet in Tarpon Bay (partly inciosed 
in Sanibel Island), intending to capture it with a cast net. The fish, at a depth 
of possibly 2 feet, seemed suddenly to strike a streak of the bad water, came 
rapidly to the surface, flipped from the water, and, after a short struggle, ex- 
pired. 

The exact spot, about 6 feet from shore, was visited by the observer, 
but nothing unusual was noted. Several dead mullets were seen 
ashore; live porpoises and conchs were in the water. 


EXAMINATION OF SPECIMENS. 


On November 16 a mangrove snapper (Neomenis griseus) was 
taken by a boatman in a moribund condition. The writer first saw 
this fish a few minutes after it had died, and he at once dissected it. 
The blood was not yet coagulated, and, indeed, seemed less inclined 
to coagulate than one might expect. The fish was not infested with 
parasites, no lesions were noted, the gills were pink (perhaps too 
red), the stomach contents were small fish, clean and constituting an 
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apparently wholesome food. The liver was slightly abnormal in 
appearance, being faintly mottled with a lighter shade of brown. 
The mucous covering of the body was transparent and colorless; 
none of the organs were distended by gas, nor were gas bubbles 
observed in the blood vessels. The eyes were clear, and no evidence 
of fungus was seen. The coloring of the fish was vigorous. 

Fishes in a moribund condition were reported as having been ob- 
served in the passes, in the Gulf, and in Tarpon Bay, but since the 
carcasses drifted with wind and tide the mere presence of dead fish 
was not an indication of a mortality at any given place. The condi- 
tion sought for must have been immediately at hand, however, when 
a moribund fish was observed on November 19. 

It was a small filefish (Monacanthus sp.), and was first observed 
near the dock at Bailey’s Wharf, Sanibel, in water not over 3 feet 
deep. The fish was brilliantly mottled with maroon on a slate- 
colored background. It was drifting upon its side, making but 
slight effort to balance. This fish was captured and placed in a 
bucket of the water from which the fish was taken. A moment later 
a small, active, pinfish was captured in the same place and likewise 
kept in another bucket with some of the same water. The color of 
the filefish faded, but repeatedly revived when the fish was disturbed ; 
each response, however, was weaker than the preceding one until the 
fish died, and the color faded in about 2 hours. The pinfish, taken at 
the same time and place, lived till it was released at Fort Myers; 
about 6 hours later. Both species had repeatedly been noted dead 
upon the beach. Within 50 feet of the point where the filefish was 
dying numerous mangrove-snappers and sheepshead were seen, quite 
healthy in appearance. So we have the anomalous condition of 
dying fish and perfectly healthy fish within 50 feet of each other 
and in the same water, with certain knowledge that all the species 
concerned are subject to destruction by the abnormality responsible 
for the death of so many species. 

Representations were made to the writer concerning the pollution 
of Peace River. This is a small sluggish stream, tributary to Char- 
lotte Harbor, and drains a region now being worked for phosphate 
rock. It was said that the waste from the works destroyed the fish. 
However true this may be, a brief visit only was necessary to show 
that such a pollution could have no bearing on the mortality under 
consideration. Small fish as well as vegetation were in the stream; 
and, besides, the stream is of insignificant size. 


DISCUSSIGN OF POSSIBLE CAUSES OF THIS AND SIMILAR DIS- 
ASTERS IN OTHER PARTS OF THE WORLD. 


It may said at the beginning of this discussion that while a definite 
conclusion has not been reached as to the cause or causes of this 
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mortality, yet certain possible causes are shown not to be operative. 
Furthermore, significant circumstances in the case of 1916 and of 
previous years, records of similar disasters in other parts of the 
world, and opinions of representatives of the numerous sciences con- 
cerned, are brought together here as the basis of discussion and also 
for further work, if there should be a recurrence of the phenomenon. 

The mortality occurred in 1844, 1854 (Ingersoll, 1882), and a very 
severe attack was reported in January, 1878. In August, September, 
October, and November, 1880, it occurred again, but in relatively 
milder form. The last two instances are said to have been preceded 
by earthquakes. In July, 1882, the plague returned; in this case it 
may be connected with the tilefish disaster, which occurred at the 
edge of the continental shelf south of Nantucket along the 100- 
fathom line. In the summer of 1908 a similar mortality destroyed 
the sponge beds along the keys between Key West and the mainiand. 
In 1916. as above stated, the mortality was exceedingly severe be- 
tween Boca Grande Pass and Big Marco Pass. The older reports are 
meager and not based on direct observations; in some cases inverte- 
brates—chiefly sponges and king crabs—were predominant, in others, 
sharks and porpoises. It may, then, be assumed that the reports 
furnish no reliable indication of exact conditions. 

The causes suggested are (1) water from the Everglades charged 
with tannin and products of decomposition of palmettoes and man- 
groves; (2) extraordinary abundance of Peridinitum known to have 
occasioned the death of fishes in different parts of the world; (3) a 
disease, fungoid, parasitic, or bacterial; (4) dilution of the water by 
unusually heavy rains; (5) an issue of gas, volcanic or natural; and 
(6) earthquakes or seaquakes. 


FOUL WATER FROM THE EVERGLADES. 


1. A hypothesis that has been advanced repeatedly is that water 
from the Everglades, charged with tannin and the products of decay 
in vegetation, is brought down by, the rivers and kills fishes. It may 
be said with sufficient certainty that this is an impossible explana- 
tion. For there are no a priori grounds for assuming that the Ever- 
glade water is poisonous; nor is there any material evidence of such 
a condition. No fresh-water fishes were killed; life in the river was 
normal; and fishes are known to live in the Everglades. The sporadic 
appearance of the phenomenon casts doubt on the possibility of such 
an explanation. And, finally, it seems quite impossible to believe 
that the volumes of the rivers are sufficient to account for such a 
widespread distribution of the mortality. It may be, however, that 
the accumulation of the river load as a decaying organic sediment 
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furnishes the gases and other products of decomposition confined 
for a time, but sporadically released by what may be found to be the 
proximate cause—seismic disturbances. This possibility will be 
discussed later. 


PERIDINIUM AND OTHER PROTISTS. 


2. An extraordinary abundance of Peridinium has, at times, caused 
the death of a great number of fish and crustacea. Under certain 
circumstances, as yet unknown, these organisms multiply in vast 
numbers, giving the sea a reddish or chocolate color. Such colored 
areas are usually accompanied by an offensive smell, and are sharply 
marked off from the unaffected water. They have been encountered 
by mariners in many parts of the world, and numerous accounts ap- 
pear in the literature. Darwin (1846) observed it “a degree south 
of Valparaiso,” Nishikawa (1901) and Mitsukuri (1904) on the 
Japan coast, Carter (1858) around the island of Bombay, Mead 
(1898) in Narragansett Bay, Smith (1903) in Manila Bay. Both 
Darwin and Carter cite numerous other references. 

Dr. R. E. Coker records (in unpublished notes) from the coast of 
Peru a phenomenon possibly due to the same cause and commonly 
known as the “painter.” This phenomenon has been described by 
Hutchinson (1878) thus: 


* %* * There is an interesting peculiarity here * * * ealled the 
* painter,’ the palpable evidences of which consist in a changed color of the 
sea water (most generally to a muddy white), an odor most fceetid, nauseous, 
and depressing, with the accompaniment of the white paint on ships and boats, 
inside as well as outside, becoming totally discolored and often partially 
black. * * * Jam induced to attribute this emanation chiefly to submarine 
voleanie action, generating sulphuretted hydrogen gas. * * * Although met 
with at Callao, in its most aggravated form, the “ painter” is likewise found 
along the coast as far as San Jose de Lambayeque, nearly 500 miles north. 
From the end of December until April is the time when the phenomenon 
mostly exists. 

I have before me an analysis of the sea water of Callao, bottled up during 
the existence of the ‘“ painter”? and having some mud from the bottom of the 
bay contained therein. This was sent * * * to London, and was there 
analyzed by Mr. T. Keates. Mr. Keates reports that, after being allowed to 
rest, the water poured off proved to be sea water and that the black mud left, 
after the water had been decanted, was in a state of active decomposition, 
large quantities of sulphuretted hyrogen gas as well as sulphate [sic] of ammo- 
nia being given off. The black color of the mud was found to be owing to the 
presence of sulphate [sic] of iron which was formed as a result of the decom- 
position mentioned. Whilst this latter was due to the sulphur of the organic 
matter combining with the iron present in the mineral part of the mud, to 
produce the black sulphide [sic] * * #*. 

1000 parts of the mud dried at 230° F. yields: 
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100 parts of the mud dried yielding by analysis: 


CMY REANIM. TEM RO ee ee POE ee ee eee Pe eee os ae ees Se 10. 50 
Chloride of sodium, alkaline sulphates, ete__________-_________ 6. 43 
SEU BSS OE = Lid (See te ator et =a 2 ae ele ae a aaa ate a er ee 3. 15 
Alumine or[and?}-oxideyoraron [sre] 22) £29 a Ee ee 16. 00 
STAR 1S eae bts Te Se ee ee ee Sa) Se ee 638. 25 
TO SS Oe ae Ee ee ie ear ee eh i fel heii . 07 


* * * Jn the course of a few days I observed the water of the bay under 
four different aspects. 

Virst. Ochre-brown, with soméwhat of a reddish tinge, and opaque. This, 
when examined under the microscope, showed animalcule of a spheroid or 
circular form and of like color to the water. In 12 hours after it was— 

Second. Of a dark green, and still thick aspect, in which, by the microscope, 
was visible another class of animalecule of an hourglass form, round and broad 
at each end, but contracted at the center. Although there was but one drop 
of the water under the glass, a large number of these jumped about. 

Third. The next morning, or in 14 to 16-hours afterwards, the water was a 
muddyish white. This time the smell in the harbor was most pungently nause- 
ating. It is considered the true “ painter”? when white paint becomes black, 
and headaches are general, with everybody under its influence. No animalculee 
were visible through the microscope in this state of affairs from the second to 
the third condition. I may add that in the intervening period we had a shock 
of earthquake at about 5 o’clock in the morning, and during the occurrence of 
which it may be conjectured submarine volcanic action destroyed all animal life 
of these insects seen two days previously. 

Fourth. This is the ordinary water of Callao Bay. * * * 


From Hutchinson’s description it would appear doubtful that this 
was Peridinium. Darwin’s observations (1846) may help to clear 
this up: 


On the coast of Chile, a few leagues north of Concepcion, the Beagle one day 
passed through great bands of muddy water exactly like that of a swollen 
river; and again, a degree south of Valparaiso, when 50 miles from land, the 
same appearance was still more extensive. Some of the water placed in a glass 
was of a pale reddish tint and, examined under a microscope, was seen to 
swarm with minute animalcule darting about and often exploding. Their shape 
is oval and contracted in the middle by a ring of vibrating curved cilizx. It was, 
however, very difficult to examine them with care, for almost the instant motion 
ceased, even while crossing the field of vision, their bodies burst. Sometimes 
both ends would burst at once, sometimes only one, and a quantity of coarse, 
brownish granular matter was ejected. The animal an instant before bursting 
expanded to half again its natural size, and the explosion took place about 15 
seconds after the rapid progressive motion had ceased; in a few cases it was 
preceded for a short interval by a rotatory movement on the longer axis. About 
two minutes after any number were isolated in a drop of water they thus 
perished. 


This may explain the ephemeral nature of the animalcule, and 
also, since they die in such vast numbers, it is not difficult to con- 
ceive the consequences of the decay of so much organic matter. 

Carter (1858) shows that the various hues of sea water, as described, 
are due, at least around the Island of Bombay, to one organism, Peri- 
dinium sanguineum. In the swimming stage the organism is green 
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and translucent; as the transition time approaches, the chlorophyll- 
like substance responsible for the green color disappears, a red sub- 
stance takes its place and dissolves in oil globules that have been 
forming. At this stage it is red and visible to the naked eye. After 
only a few days the individuals assemble, lose their red color, 
become encapsulated (Protococcus form), and sink or float on the 
surface. This stage is followed by a subdivision into two or four 
new ones. ‘This latter process may be repeated several times until 
eventually a ciliated form appears again, completing the life cycle. 
The latter form is covered by an excessively fragile shell which “is 
broken by the pressure of the thinnest piece of glass.” 

This description explains the varying color of the streaks, the 
periodicity, and it may explain the bursting observed by Darwin, 
if he used cover glasses in observing them. 

Could this have been the cause of the trouble in Florida? No 
evidence of the presence, in extraordinary numbers, of these organ- 
isms was found. When the water was described as red, further 
questioning brought out the fact that it was by transmitted light 
on the beach, and not by reflected ight. Fishes observed while dying 
were in clear water. Still, the condition as described may have 
existed before the writer arrived, and the dissolved decomposition 
gases might have persisted in the water to an extent fatal to fishes 
after the organisms responsible had perished. Or the organisms 
might have become lost from view either by disintegration or by 
passing into the protococcus form and sinking, as suggested by 
Carter (1858). But such red water, to explain the conditions found, 
would have to be distributed over an unprecedentedly large area to 
persist for two months and yet escape detection by the many passing 
ships, and it would be necessary to explain the widely fluctuating 
periodicity, in some cases one year, in two other cases 24 and 25 
years, respectively. 

Gilchrist (1914) definitely ascribes certain instances of mortality 
on the South African coast tc Noctiluca and to diatoms. These — 
forms, decaying in large numbers in the water, make the latter an 
unfit medium for fishes. Among the instances described by him as 
due to cbscure causes, one is clearly due to Peridinium. 


DISEASE AND PARASITES. 


‘, 8. Evidence of disease or parasitism is likewise lacking, as is shown 
by the examination and dissection of specimens already described. 
On the other hance, it would be difficult to believe, without the most 
thoroughly convincing evidence, that so many species of animals 
could be affected by an epidemic of any single disease, or that such 
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a disease would confine itself to a limited locality for the larger 
part of a century or perhaps a much longer period of unrecorded 
observation. 


DILUTION OF THE WATER. 


4. Dilution of the water hardly deserves serious consideration, for 
the phenomenon is not correlated with the rainy season or unusual 
discharge of the rivers. As shown by the table, the salinity does not 
indicate serious dilution of the water. Of course a dilution ade- 
quate to explain the mortality of fishes would concern only an excess 
of run-off above the normal. The area of ocean concerned, in com- 
parison with the small rivers, at once negatives this hypothesis; and 
if the water were sufficiently diluted, it may be assumed with good 
reason that unconfined fishes would seek their proper salinity by 
migration. 


VOLCANIC AND NATURAL GASES. 


5. It is now time to call particular attention to certain circumstances 
of prime importance that have served largely to destroy the fore- 
going suggested causes, and which can not be overlooked in arriving 
at a conclusion. They are (a) the irregular periodicity, both as to 
years and seasons; (0) the strictly marine aspect of the phenomenon ; 
(c) the large area covered; (d) the definite limitation of this local- 
ity; (e) the limitation of the mortality to the animals, whose res- 
piration is performed by an oxygen carrier, hemoglobin, hemocyanin, 
etc.; (f) the progressive southward appearance of the mortality. 

The irregular periodicity, the marine aspect, the area covered, and 
particularly the limitation to the region concerned all suggest a geo- 
logical explanation, whether the issue of a gas or the occurrence of 
an earthquake, fixed in one place, sporadic in outbreak, and inde- 
pendent of weather fluctuations. The species affected and the south- 
ward progress are not contradictory to such an explanation, as will 
be seen. 

Dr. T. W. Vaughan, of the United States Geological Survey, stated 
verbally to the writer that he saw only the remotest possibility of 
a volcanic gas in this region. The region is inactive volcanically, 
and the discovery of a volcanic fumarole would occasion great sur- 
prize to geologists. Beyond that we have nothing for or against 
voleanoes. There is no question that voicanic gases would be deadly 
to fishes. For, while volcanoes emit different gases in different stages 
of their activity, the emissions always contain substances deadly to 
fishes, if nothing worse than carbon dioxide It is scarcely necessary 
to present data here as to the composition of such gases. Any chlo- 
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rine, as hydrochloric acid or as ammonium chloride, or in any 
soluble combination whatever, would certainly be detected by the 
chlorine determination (salinity) ; sulphur gases and carbon dioxide 
would alter the alkalinity of the water, though much would depend 
on the freshness of the water when the determinations were made. 
An unfortunate delay impaired the value of the samples collected; 
it was therefore impossible to determine whether or not these gases 
were present. 

Similar remarks concerning natural gas issues may be made. Such 
gases consist, of course, largely of the light paraffins, usually small 
quantities of olefines and occasionally some carbon monoxide. Little 
is known of the effects of these gases on fish. The injury to man 
done by methane is done chiefly or entirely by the mere dilution of 
the air by this gas. Ethylene and ethane probably act in a similar 
manner. These gases are slightly soluble in water, ethylene to the 
extent of 4 per cent volume. In water these gases could not act as 
they do in air, for the solubility of a gas is quite independent of all 
other gases and as much oxygen would be present in a saturated so- 
Intion of any of them as in their total absence. 

Of carbon monoxide more can be said. This gas acts as a poison 
to animals, whose respiration is dependent on a blood pigment by 
combining firmly with the pigment to the exclusion of oxygen; while 
these anunals situated in the presence of abundant oxygen and pre- 
senting a wide area of “ semipermeable ” skin, and whose respiration 
is performed by the agency of oxygen dissolved in the blood plasma, 
are immune, since carbon monoxide does ‘not interfere with the pas- 
sage of oxygen into the body (Leitchf1916). Carbon monoxide.is 
soluble to a sufficient extent thus to interfere with respiration. It is 
therefore suggestive to note that all the animals killed, except sponges, 
were dependent on a blood pigment (hemoglobin, hemocyanin, echi- 
nochrom, etc.). Sponges are the only. animals observed on the 
beaches whose respiration is not dependent on one of these carriers 
or pigments, but sponges are often sis even in normal times on the. 
beaches. in 

In February and March, 1894, the Albatross investigated and re- 
ported on a case of w ideomieed mortality of fishes off the coast of 
California between Santa Barbara and San Diego. Evidences there 
obtained indicated petroleum and hydrocarbon gases as the cause of 
the disaster. Many species were killed, but those dead were chiefly 
flatfish and barracuda. The odor of petroleum was evident from the 
dead fish. The body slime was colored yellow in patches, and the gail 
bladder was ruptured. The oil springs said to exist off the coast were 
held responsible for the cil and gas issues, 
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6. Earthquakes kill fishes directly by concussion. Oldham (1899) 
cites the case of the destruction of fishes in the Sumesari River in 
India by the great earthquake of June 12, 1897, which killed “ myri- 
ads as by the explosion of a dynamite cartridge.” Numerous other 
instances are cited by various authors. 

It is not evident in this case from the data at hand that earth- 
quakes killed the fishes directly by concussion. The following extract 
from a letter from the United States Weather Bureau bears on this 
point: 

Our records show that during 1916 there were no seismic disturbances of 
any considerable severity in the Gulf region. 

We have no precise earthquake records of that region for the earlier dates, 
1844 * * * 1908, but probably no severe ones occurred, as this is not an 
active seismic region. 

Further than this, the long duration of the mortality, the south- 
ward progress, and particularly the death of fishes under observation 
in the partly inclosed shallow water, entirely dismisses the hypothesis 
of direct injury by shock. 

It seems possible, however, that the incidental effects of earth- 
quakes might explain the death of the fishes. For instance, gases 
are sometimes emitted along with the shock. The following quota- 
tion from Darwin pertains to this aspect of the subject: 

In Capt. Fitz Roy’s excellent account of the earthquake (Chile, 1833, Jan. 
“0), it is said that two explosions, one like a column of sinoke and another like 
the blowing of a great whale, were seen in the bay. The water also appeared 
everywhere to be boiling; and it became black and exhaled a most disagreeable 
sulphurous smell. These latter circumstances were observed in the Bay of 
Valparaiso during the earthquake of 1822; they may, I think, be accounted 
for by the disturbance of the mud at the bottom of the sea containing organic 
matter in decay. In the Bay of Callao during a calm day I noticed that as 
the ship dragged her cable over the bottom its course was marked by a line of 
bubbles. 

Prof. J. B. Woodworth, of the Harvard seismographic station, scts 
forth, in a letter of some length, a possibility which has not been con- 
sidered, and which seems worth investigating. The substance of his 
letter is as follows: 

Previous to the cases of 1908 and 1916 there are no satisfactory 
records of seismic activity in the region concerned. It may be quite 
possible, however, that unobserved shocks of low intensity could ex- 
plain the mortality; that occluded gases, resulting from the decay of 
sedimentary organic matter, are released by a disturbance of the sedi- 
ment, under which circumstances the occluded gases would rise into 
the water, dissolve, and interfere with the life processes of fishes. 
Or, at the edge of the rather wide continental shelf in this region, a 
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seismic disturbance of low intensity might cause accumulated sedi- 
ments to slide off into abyssal water, similarly releasing occluded 
gases and also mixing up the mud with the water. It is known that 
microseisms (as Prof. Woodworth terms them) are radiated from 
this locality, and it is believed-by some that they are due to the West 
Indian cyclonic storms. 

This seems to be the most promising hypothesis. It might be ex- 
pected that the water flowing into this region carries a large amount 
of organic matter leached from the abundant Florida vegetation and 
held in colloidal solution; that this organic matter, on striking sea 
water heavily charged with lime is flocculated and falls to the bottom 
on the uncommonly wide expanse of continental shelf in this region ; 
that as it accumulates on the bottom it decays anaerobically, yielding 
methane, hydrogen sulphide, possibly carbon monoxide, and other 
gases; that these gases, as generated, are confined by the pressure, in- 
creasing sediment, and, perhaps by the limestone crust which appears 
to cover the bottom’; that an earthquake shock, even an unnoticeably 
mild one, would so disturb the sediment, or break the crust, as to 
release the occluded gases, and that these gases work, by various 
physiological and chemical means, the injury to fishes. These organic 
gases, being rare in sea water, would never be detected by the ordi- 
nary analyses. 

The work of Prof. J. P. McClendon at Tortugas, in the summer of 
1916, suggests that the marginal supply of oxygen in this region is 
not great. In a letter on the subject he says: 

I think probably lack of oxygen killed the fish. When the Pg of tropical sea 
water reaches about 7.5 there is no oxygen left in the water. At Tortugas the 
Pa was about 8.15 and there was about 4 cc. of oxygen per liter. 

It would, of course, be necessary to explain any deficiency of 
oxygen. 


ALKALINITY AND SAL’ JITY OF THE WATER. 


These two determinations were made as being most likely to reveal 
any unusual condition of the water. The alkalinity is somewhat 
higher than that of pure sea water. Dole found this to vary between 
0.00237 N and 0,00257 N; McClendon found the alkalinity at Tor- 
tugas in 1916 to lie between 0.0023 Nand 0.0025 N, while the samples 
taken in the region under discussion had an alkalinity varying from 
0.00236 N to 0.00297 N. This may be explained by the large amount 
of fresh water flowing into the salt water in this region, which is 
generally rather strongly alkaline. The salinity is lower than that 
of pure sea water; this is likewise explained by the fresh water 
‘flowing in. 
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It is noteworthy that the water in which the filefish was seen to die 
was of the highest salinity and lowest alkalinity found. Otherwise, 
there seem to be no factors showing any striking correlation. 

The following are the results of such determinations as were made: 


ALKALINITY AND SALINITY. 


Fraction 
Date. of normal) Salinity. Remarks. 
alkali. 
1916 ji 
00 
Nov. 19..... 0. 00297 29.94 | In shallow water at Bailey’s wharf, Sanibel, where filefish died. 
Nov. 13..... . 00294 32. 81 eet et Pook caine wharf; surface; day before storm; sealed in glass; 
76.5° F, 
Nov. 16..... . 00289 31.52 | Sanibel post-office wharf; surface; day after storm; 65° F.; very low tide. 
Nov. 19....}° .00288 30.61 | Bailey’s’ wharf, Sanibel; 2 fathoms (bottom); 50 feet from point where 
filefish died; live mangrove snappers. 
Nov: 14.3.2 . 00282 33.93 | One-half mile from Point Ybel Light, San Carlos Pass; 75° F. 
Do--. 22] 00277 34.20 | One and one-half miles from Point Ybel Light, San Carlos Pass; sample 
from surface; water 2 fathoms; 72.4° F. 
Nov. 15..... . 00277 32.96 | Place where mullet died, shallow water of Tarpon Bay; described by 
fisherman; 13 hours before storm; 75.3° F.; live conchs; porpoises in 
water. 


Prior to . 00272 33.10 | Specimens submitted by West Coast Fish Co., Kitchins Island, Pine 
Nov. 13. Island Sound, 


Woy. 19: 22: . 00261 30.97 | Bottom (2 fathoms) off Point Ybel Light wharf, Sanibel, 14 miles from 
point where filefish died; 65.4° F. 
Nov. 15....] .00260 32.43 | Near Gulf mouth, Blind Pass; rising tide; surface sample; 24 fathoms 
water; 20 minutes before storm broke; 75.8° F.; probably pure Gulf. 
water. . 
Nov. 19-....] .00236 31.98 | Surf water on Gulf Beach. 
Mean..... . 00276 31. 56 


OTHER MORTALITIES DUE TO OBSCURE CAUSES. 


Other mortalities have occurred in 4ifferent parts of the world, due 
to obscure causes. Austin H. Clark (1903) observed a mortality of 
fishes on the coast of Venezuela, which seems similar to that off the 
Florida coast. Nordenskidld (1882) noted dead Gadus polaris in the 
Siberian Polar Sea, which he supposes to have been killed by an in- 
sufficiency of oxygen, under the ice, where the fish were confined. 
Cold has unquestionably brought about the death of fishes in many 
parts of the world.* 

Gilchrist (1914) cites numerous mortalities on the South African 
coast in addition to those already cited, ascribed to Peridinium, 
Noctiluca, and diatoms, but altogether without satisfactory explana- 
tion. One, however, deserves particular mention. In this case (which 
repeats itself annually at Knysna) there was a narrow streak of 
yellowish water extending along the coast for miles, of a temperature 
about 10° F. lower than the blue ocean water farther out, which was 
clearly marked off from the yellowish water. The author attempts to 
explain this by the meeting off this coast of the Mozambique (warm) 


aOn Feb. 2 and 3, 1917, a “ freeze’’ occurred on both coasts of Florida, killing thou- 
sands of fishes. This cold wave is described by R. H. Fitch in a forthcoming paper of the 
Weather Bureau. 
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and the Antarctic (cold) currents by which the cold water is forced 
upward along the coast and is limited offshore by the warm. current. 
The periodic nature of the phenomenon is, however, not explained. 

This mortality of fishes on the Florida coast may be of interest and 
importance in many respects. It would hardly be an exageeration to 
assert that the number of fishes that perished would be sufficient 
to supply the State of Florida for a season Yet a few weeks after 
normal conditions were restored we were informed that fishing on 
the Florida coast was as good as ever.*. These facts give rise to the 
suggestion that, enormous as are the numbers of fishes in our coastal 
waters, natural causes may be quite as destructive to them as are the 
activities of man. 

The question has arisen repeatedly as to the means by which the 
strata, rich in fossils of fishes, were laid down. Instances like this 
and dozens of other in as many parts of the world readily answer the 
question. Large numbers of decaying animals may also have a bear- 
ing on the formation of other mineral beds—the phosphates, for 
example, that might be produced from the organic phosphorus. 

It is also true that, if this misfortune should occur again, valuable 
information may be gained concerning the presence and number of 
the various species of fishes, their winter habitat, distribution of sizes, 
etc., from a study of the dead fishes themselves. 


SUMMARY AND CONCLUSIONS. 


A mortality of fishes occurred on the coast of Florida from October 
3 to the last of November, 1916, appearing progressively southward 
from Boca Grande to Marco, and apparently killing representatives 
of all local species of fishes, but very few other aquatic animals, in 
the sounds inclosed by the keys and in the Gulf of Mexico for a dis- 
tance of 45 miles or more, but not affecting fresh-water forms. 
Meteorological conditions were normal. Post-mortems revealed noth- 
ing pathological in the fishes. The salinity of the water was some- 
what lower than that of normal sea water, and the alkalinity some- 
what higher. 

The cause of the mortality in this region, as has been stated, has 
not been determined. Foul water from the Everglades as a possible 
cause may be dismissed, as well as all meteorological conditions. » 
Volcanic action is highly improbable, and attention need not be 
turned to such a possibility from the evidence now at hand. Peri- 
diniti appear to furnish an exceedingly unlikely explanation, but 
it is, perhaps, proper to reserve judgment, as the evidences contrary 
to such an explanation are not altogether convincing. A disease 


a Later reports (April, 1917) from the Grampus indicate that the fishing was poor 
through the wiuter season, 
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seems to be a quite impossible explanation. Some geological, perhaps 
seismological explanation, such as Prof. Woodworth suggests, ap- 
pears to be the most promising possibility. 

Aside from the continued recurrence of the phenomenon in the 
past, we have no data on which to base a prediction as to future 
recurrences. In the event of a verification of the seismological- 
sedimentary hypothesis, a recurrence may be expected sometime. 
In such an event oceanographic methods should be resorted to at 
the first indication of the trouble; in the meantime a collection of 
bottom and water samples over the region is desirable, and, if pos- 
sible, gas bubbles, if present, should be collected from the mud by 
appropriate apparatus. 
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FISH ISINGLASS AND GLUE. 


By Grorce F, WHITE, 


COLLAGEN AND GELATIN. 


Collagen, the mother substance of gelatin, is an albuminoid which 
occurs to a large extent in vertebrates and also in the flesh of cepha- 
lopods. It is the chief constituent of the white fibrils of connective 
tissue and is also found in bones, cartilages, ligaments, fish scales, etc. 
Collagens of different origins are not of identical composition ; how- 
ever, all show the characteristic albuminoid property of being in- 
soluble in water and the ordinary protein solvents. 

The most interesting and commercially important property of 
collagen is its power to be converted into gelatin by heating with 
water alone or in the presence of dilute acids. On the other hand, 
if gelatin is heated to 130° C. it is transformed back into collagen, 
so that there is a very intimate relation between the two substances. 
For practical purposes we may consider gelatin to be collagen which 
has been converted into a soluble form by combination with water. 
(Other changes have been noted, such as the evolution of ammonia, 
when collagen is treated with water.) The following table gives the 
composition of collagen, gelatins from various sources, and of fish 
glue, which is a crude form of gelatin: 


COMPOSITION OF COLLAGEN AND GELATIN. 


Carbon. | Nitrogen. Tet Sulphur. | Oxygen, 


Collacenieeaee see ne) See ee stad ot Shs 50. 75 17.86 GAT: eo a24.92 
Gelatin from— 
Conimercialisotncay. 283. -f Jas Soca st tl 28 22 2 
ey ROTIGO TS mentee ete et ee we © cS ney tS 
WpipPaMen ieee eee ee a Lt 
Cartilage ne ce oh cero nearer ce ease: 
MrachGd. eee e ee eee ven ek ct oad WEBEL LY Lhe s 4 chel||.Soecescee 


Air bladder 
Mish 'scales!. seen... 
Mish. glue)js22f5324.- 


a Includes sulphur; separate percentage not noted. 
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Collagens are to a certain extent differentiated by the ease with 
which they are converted into gelatin. Thus the collagenous car- 
tilage of the trachea is transformed at 100° C. into gelatin, whereas 
ear cartilage requires a temperature of 110°; the collagen of air 
bladders forms gelatin at room temperatures. In general, the for- 
mation of gelatin takes place most readily with fishes and amphibia, 
more slowly with birds, and very slowly with old animals. The 
presence of salts, for ie of sodium chloride in a concentration 
of 10 per cent retards the transformation. 

Gelatin (French gélatine, Latin gelata, that which is perenne 
is a colorless, amorphous substance which is transparent when in 
thin sheets. It does not dissolve in cold water, but swells in this 
medium. If treated with warm water, it dissolves to a sticky liquid 
which, if sufficiently concentrated, sets to a jelly on cooling. If 
gelatin is boiled with water for several hours (or simply digested 
with water for two days at a temperature of 37° C.), it is converted 
into a nongelatinizing form; further boiling transforms it into pro- 
teoses, peptones, and finally into acids, among which glycocoll is 
present in a characteristically large amount. This fact should be 
borne in mind in a study of the commercial uses of gelatin, since 
prolonged boiling, especially in the presence of acids, changes it 
chemically and physically (the gelatinizing) and correspondingly 
the adhesive power is destroyed. 

As a food, gelatin has little nutritive value, and should not be 
substituted for other proteins of the normal diet since not all of its 
nitrogen is in a form which can be utilized by the organism. 

Gelatin, obtained as described above, should not be confused with 
the products derived from alge and seaweeds of different varieties, 
especially those of the East Indies, China, and Japan. Thus the 
gelatinizing substances obtained from bird’s nests, prized as a deli- 
cacy by the Chinese, and Bengal isinglass, or agar, yield carbohy- 
drates in large amount and have no relation chemically to true 
gelatin. 

FISH SOUNDS. 


While the principal supply of gelatin is to-day obtained from the 
refuse of animal bones, hides, and hoofs in the slaughter and pack- 
ing houses, the peculiar properties of the gelatin derived from fish 
sounds, called isinglass in the trade, makes this product of consid- 
erable commercial importance. 

The fish sound (air bladder, or swim bladder) is a hollow sac, con- 
taining gas (oxygen, carbon dioxide, and nitrogen), situated in the 
abdominal cavity below the vertebral column. Its principal func- 
tion is probably mechanical. Since it is compressible, it serves to 
regulate the specific gravity of the fish, enabling the latter to rise 
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and sink or to maintain its position at a certain water level. In a 
few fishes it may take on the functions of the lung of higher verte- 
brates and may be considered to be the homolog of that organ. 

The size of the air bladder varies to a great extent, being very 
small in some species, whereas in the sturgeon, hake, catfish, and 
carp it is highly developed. In some fishes the sound is practically 
loose in the abdominal cavity, while in others it clings closely to the 
backbone, the intestines, and the abdominal wall. The sound is 
made up of several tunics of which the inner layer is thin, often with 
a silvery luster, containing crystalline substances, sometimes covered 
with a pavement epithelium. ‘The adjacent layer is thick and with 
a fibrous structure; it is the collagen contained in this layer which 
is the source of commercial isinglass. 

Isinglass (probably a corruption of the Dutch huisenblas, German 
hausenblase, literally sturgeon’s bladder) has for centuries been 
manufactured and exported from Russia. Several varieties of the 
sturgeon (Acipenser huso or beluga, A. ruthenus or sterlet, A. sturio 
or. common sturgeon, A. ste/latus or starred sturgeon), the catfish 
(Silurus glanis), and the carp (Cyprinus carpio), flourishing in the 
Volga and other rivers, in the Caspian and Black Seas, andl in the 
Arctic Ocean, yield the well-known Russian isinglass. 

Russian isinglass is generally brought to the great fair at Nijni 
Novgorod and from there finds its way, through the agency of Petro- 
grad traders, to London and elsewhere. Other sources of supply 
than Russia are Brazil, Venezuela, the East and West Indies, Penang, 
Bombay, Manila, Nova Scotia, Newfoundland, and the United States. 
Russian isinglass is known in commerce as staple isinglass, and is 
sold as long and short staple, according to size. 

Leaf isinglass (Astrakhan leaf, Saliansky leaf, Samovy leaf, 
etc.) is prepared by soaking the sounds in warm water, whereby dirt 
and mucous membrane are removed. The sounds are then opened 
and dried by exposing the inner membrane to the air; the dried 
sounds may be further treated by pounding and rubbing until the 
outer membrane is detached and separated from the purer, inner 
layer. Book isinglass is prepared in a similar manner, but the 
sounds are folded and covered with a damp cloth. Trimmings from 
the leaf or book are pressed into cakes or tablets or rolled into rib- 
bons and sold as lower-grade isinglass. The trimmings from the 
sounds and other parts of the fish are often boiled in water until 
the gelatin dissolves and the filtered solution is evaporated to dry- 
ness. There is also cake isinglass, so called from its shape, although 
sometimes it is made in a globular form. 

Long staple and book isinglass are the best varieties, a 2 per cent 
solution in hot water setting to a jelly when cold, and yielding only 
0.05 per cent insoluble matter. Cake isinglass is dark colored and 
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of unpleasant odor. A low grade of Russian isinglass, also sold 
under the above names, is manufactured from the peritoneum and 
intestines of the fish. Russian isinglass is imported into the United 
States in varying amounts from year to year. 

Iceland produces an excellent grade of isinglass, which is obtained 
from cod and ling sounds, only a little inferior to the Russian prod- 
uct. Venezuela and Brazil export tongue sounds and lump and pipe 
isinglass which are obtained from Siluridz and other less definitely 
characterized fish. Tongue sounds are oblong, tapering, and pointed 
at one end, of firm consistency, but otherwise poorer than the Russian 
product. From Penang and Bombay are exported tongue sounds . 
and also purse sounds, so-called from their shapes and their fringed 
edges. 

The value of the imports of sounds into the United States and 
countries from whence imported, according to the census of 1908 
(Fisheries of the United States, 1908, p. 292), are given in the fol- 
lowing statement : 


@anndal Lf Perea eee S627 S65) |SEEIGIShe lndid:; Se ae eee $4, 113 
United dinedome fea 22, bol | All other eountries! ise. ya 3, 863 
Venezuela ________ Dik ed pee 13, 907 es 
Huropeany Russia 2S 6, T06 COGS sees eee a aes tenes 


The production of fish sounds in this country has fallen off in the 
last few years, and the demand being good the value of the imports 
has increased. Norwegian cod sounds have been imported at differ- 
ent times. 

North American isinglass is derived from the sounds of hake, 
cod, and squeteague, hake sounds being the principal source. A few 
years ago over 100 tons of hake sounds were obtained annually on the 
New England coast alone, but the production has fallen off consider- 
ably in recent years. Large amounts are imported from Canada and 
Newfoundland. 

Hake sounds from fish caught in deep waters off the coast of Nova 
Scotia are large and of good quality. One ton of these fish yields 
300 to 500 sounds, weighing from 40 to 50 pounds. Hake sounds 
from shallow waters are smaller and of a lower grade; 1 ton yields 
about 600 sounds, weighing approximately, 30 pounds. Hake sounds 
are easily detached from the backbone in dressing the fish on the 
fishing vessels, and then they are salted in barrels. Before salting 
they may be scraped and washed but these operations are usually 
omitted without much injury to the character of the isinglass manu- 
factured from them. When delivered on shore, the sounds are slit 
open and thoroughly washed and the black outer membrane is 
scraped off. They are then dried in the air with precautions to 
prevent access to moisture, since they readily putrefy. The average 
hake sound yields about 85 per cent gelatin. 
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Cod sounds are smaller than those of hake and of poorer quality. 
One ton of fish yields 15 to 20 pounds of sounds. As they are more 
firmly attached to the backbone than are hake sounds, they are cut 
off with part of the backbone, scraped, washed, and salted. They 
are then washed and dried on shore. Cod sounds yield only about 
50 per cent gelatin, so that they are much less valuable than hake 
sounds. 

Sounds of the squeteague, which fish occurs along the Atlantic 
seaboard, are at present only little utilized. One ton of fish yields 
about 20 pounds of sounds, which are of as good quality as cod 
sounds. Over 30 years ago about 15 tons of dried sounds of the 
squeteague were sold annually, but the production since that time 
has dwindled to a negligible amount. 

The production and value of fish sounds in the United States as 
reported in the census of 1908 (Fisheries of the United States, 1908, 
p. 43) are presented in the following table: 


| Pounds. | Value. 


MSD iT CPs ees aaa ana neon s aa aa Sowsieee case seco easas Ol otesKededsive 23, 000 $1, 000 
TING 63H SOBRE Ot eRe SO ee SOR GCE e So SR Ea Ame Sete a a = Seri a Ons ee eee ae (0, 000 900 

LG Mere ee neice kam icin Sele cleans sia aislap comnts Mise aac rene com ceawuearee ates 2, 800 100 
Massaenuscntsiiresh) pasereaan erase ee eee Cec cn ee eet ee ene OA ts ee ees 73, 000 3, 100 
UME Ua Les serene see een eae ee eee eee ae meeine Se toe es seine eee 96, 000 4,100 
TOS 7 ee Se 2 nee a ne ACE Se cease See ane ORES An SEE See MEE Ener Seeeae 93, 000 4,000 
Dalted’ 252... Fags eh es aoe = ese Secetc task eRe. eS eee LAER 2, 800 100 


The sounds of many fresh and salt water fishes are at present un- 
utilized. 
TILEFISH-SOUND TEST. 


The sound of the tilefish (Lopholatilus chameleonticeps) was 
tested by the writer to determine the character of its principal con- 
stituent and its possible utility. The sound was cut open and a 
portion treated as follows: After thorough washing with water the 
tissue was allowed to stand under a large excess of 0.1 per cent 
sodium hydroxide solution at room temperature so that mucin, hemo- 
globin decomposition products, etc., might be dissolved. The resi- 
due was thoroughly washed with water and then subjected to the 
action of an active trypsin solution containing 0.2 per cent sodium 
hydroxide for 24 hours, the temperature being maintained at 37.5° 
C. and in the presence of chloroform to prevent putrefaction. The 
tissue was largely unaffected, and after washing with water was 
‘treated successively with alcohol and ether to remove any lipoids. 
The residue, after drying at 70° C., was creamy white, and thin 
Jayers were transparent. 

On continued boiling with water, much more quickly by the addi- 
tion of a trace of acid, the treated tissue dissolved and the solution 
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set to a jelly on cooling. This fact, combined with its ability to with- 
stand tryptic digestion, indicated the presence of collagen in the 
original tissue, and further tests confirmed this conclusion. 

The collagen was rapidly hydrolyzed by pepsin in hydrochloric 
acid solution. It was found to be insoluble in dilute alkalies and 
acids but swelled in the latter on standing. 

An aqueous solution of the collagen (obtained by boiling with 
water) was tested for gelatin as follows: The solution could not be 
coagulated by boiling, by mineral acids, acetic acid, lead acetate, or 
other metallic salts. It could be precipitated, however, by alcohol, 
picric acid, tannic acid in the presence of sodium chloride, or by 
potassium ferrocyanide in the presence of acetic acid. It gave a 
blue-violet biuret test, but no Adamkiewicz or xanthoproteic reaction. 
Millon’s test gave only a slight precipitate with little color. These 
tests show the presence of gelatin and the absence of other protein 
matter. 

The presence of collagen (rough experiments showed that over 
90 per cent of the nitrogenous matter of the swim bladder is col- 
lagen), and the fact that it may be readily converted into gelatin 
allow the sound of the tilefish to be put to the same use as the sounds 
of the sturgeon, hake, and other fishes. 


MANUFACTURE AND USES OF ISINGLASS. 


Isinglass is manufactured by an exceedingly simple process. The 
industry was initiated in the United States in 1821, at Rockport, 
Mass., cleaned hake sounds being pressed into plates. In 1834 the 
procedure was somewhat improved, and the cleaned sounds, softened 
to the desired consistency by soaking in water, were converted into 
ribbon isinglass by being passed between solid rollers. The ribbons 
were then dried. In 1848 the solid rollers were replaced by hollow 
iron rollers, through which cold water could flow, and thus prevent 
the ribbons from softening and sticking to the iron, as they are apt 
to do, especially in warm weather. In 1873 a scraper was placed 
against the rollers to remove all isinglass adhering to them. The 
ribbons were made to the desired thickness by adjustment of the 
space between the rollers. | 

The manufacture of isinglass is best carried on through the cooler 
months on account of the softening and putrefying effect of a slight 
rise in temperature. The sounds received, generally, have been pre- 
viously cleaned, perhaps scraped, de-salted, and air-dried. They 
are usually in a hard and tough condition, so they must be first im- 
mersed in water for several hours. Four to six hours may be re- 
quired for the gelatin to absorb enough water to be sufficiently pliable 
to handle. The sounds may now be run into a cutting machine pro- 
vided with a roller and a set of knives which chop the sounds into 


U. S. B. F.—Doc. 852. PLATE I. 


FIG. 1.—DRYING HAKE SOUNDS FOR ISINGLASS MANUFACTURE. 


FIG. 2—ROLLING HAKE SOUNDS FOR ISINGLASS. 


U. S. B. F.—Doc. 852. PLATE II. 


FIG. 2—WOODEN SPOOL FOR ROLLING INTO COILS. 


FISH ISINGLASS AND GLUE. 9 


small pieces. This material is then further mixed and macerated 
between a set of iron rollers, from which it passes to so-called sheet- 
ing rollers. These are the hollow iron rollers, cooled by water and 
provided with a scraper, as mentioned above. The gelatin is con- 
verted into sheets one-eighth to one-fourth inch thick, 6 to 8 inches 
wide, and of variable length. These sheets are finally passed 
through ribbon rollers until the ribbons produced are one-sixty- 
fourth of an inch thick; the width is the same as that of the sheets. 
The ribbons are dried in a few hours by being suspended in mod- 
erately warm, light rooms; they are then rolled on wooden spools 
into coils weighing less than a pound.each. About 20 per cent of 
the weight of the original sounds is lost during their conversion into 
isinglass. 

A product called transparent or refined isinglass is manufactured 
by dissolving New England isinglass in hot water and spreading the 
solution to dry on oiled cloth. Very thin, transparent sheets are 
thus produced, and these yield an excellent grade of glue, but retain 
a rather pronounced fishy odor. | 

When the best grades of isinglass are treated with hot water, they 
swell uniformly, produce an opalescent jelly, and finally entirely 
dissolve. Isinglass is insoluble in alcohol, but readily soluble in 
most dilute acids and alkalies. When ignited, isinglass should yield 
no more than 0.9 per cent ash, whereas poorer erades on fish glue, 
or gelatin, yield from 1.5 to 4 per cent ash. 

Tsinglass has been adulterated by rolling a layer of gelatin between 
two layers of isinglass. Such nailer, may be detected by. 
treating with water and observing the nature of the colloidal solu- 
tion under the microscope. Isinglass retains its characteristic fibrous 
structure which is not present in a gelatin solution; the gelatin be- 
comes more transparent than before, the shreds being disintegrated. 
Both of these effects would be observed in the adulterated article. 

The results of the analyses of some different forms of isinglass 
are presented in the following table :* 


Residue Residue 
Source of isinglass.| Ash. | Water. eure Source of isinglass. | Ash. | Water. insplutle 
water. water. 


Per cent. | Per cent. | Per cent. Per cent. | Per cent. | Per cent. 
Astrakhan......... 0. 20 16.0 218. || lambures- 22.5.5 1.30 19.0 PHB: 
Says 18.0 en) othe 19.0 eee 
. 20 17.0 WOM) Teelandls sta Soo . 60 17.0 21.6 
80 19.0 SOr iO Hast ineins os)... -78 18.0 8.6 
50 19.0 -4|| Yellow, unknown 
40 17.0 i183) SOULCG--4-- 22-224 2530 17.0 15.6 


It may be readily observed that the Russian isinglass (Astrakhan) 
is by far the best of those samples analyzed. 


¢ Prollius, I. F.: Abs. Journal of the Chemical Society, p. 647. 1884. London. 
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The use of isinglass for edible purposes has become practically 
obsolete since the manufacture of gelatin on a large scale has become 
a function of the slaughter and packing houses. It was formerly 
utilized to stiffen jellies and jams and in the manufacture of con- 
fectionery, but has no peculiar medicinal properties. Some fish 
sounds have been esteemed as an article of food; thus it is said that 
fried cod sounds have a flavor resembling that of oysters similarly 
cooked. 

Isinglass has long been used as a clarifying agent for beverages 
such as cider, wines, and malt liquors. The peculiar clarifying 
action is purely mechanical, those substances causing turbidity be- 
coming entangled in the slowly sinking network of gelatinous mate- 
rial. This property is not possessed to the same degree by gelatin 
prepared from animal bones, hoofs, or hides, and such gelatin is far 
less efficient as a clarifier. English brewers of malt liquors prefer 
the Penang product, while Scottish brewers employ Russian leaf 
isinglass. English cider manufacturers generally use Russian long 
staple. American brewers formerly considered Russian isinglass as 
superior to other kinds, but later adopted the use of the ribbon 
isinglass made from hake sounds in this country. 

White wines are usually clarified by isinglass. The isinglass is 
ullowed to swell in water and then in wine until it is practically 
transparent. It is thoroughly beaten with more wine, a little tartaric 
acid being eventually added; after filtering through linen it is stirred 
into the wine. One ounce of isinglass will usually clarify 200 to 500 
gallons of wine in 8 to 10 days. 

In the storage of beer after the primary fermentation all sus- 
pended particles do not settle in the stock tanks. This is true of 
starch granules, bacteria, some of the protein matter, etc. From 
storage the beer is run into chip casks where it is carbonated by 
charging with carbon dioxide directly or by the addition of young 
beer, and at the same time clarified or fined. This latter process is 
carried out by the addition of chips or of isinglass, or by filtration. 
When isinglass is employed, it is treated with sour beer, acetic, or 
other weak acid whereby it is not actually dissolved, but is “cut” 
by the acid. Finings thus prepared have an excellent clarifying 
action. One pound of isinglass will fine 100 to 500 barrels of beer. 

Isinglass is the basis of some of the best adhesives. Although 
formerly used for postage stamps, envelopes, and gummed paper, the 
dextrins prepared from starch have largely taken its place. Mixed 
with two parts of alcohol a “diamond” cement is obtained, the 
cooled solution forming a white, opaque, hard solid. Dissolved in 
acetic acid another powerful cement is obtained, especially useful in 
repairing glass, pottery, and similar articles. Various modifications 
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of these cements are prepared, particularly by the addition of some 
adhesive gum which will render the cement insoluble in water. Fol- 
lowing is the formula for one of these: 10 grams isinglass, 5 grams 
gum ammoniac, 5 grams mastic, 80 grams alcohol. The isinglass and 
gums are dissolved separately in the alcohol and then heated together 
over boiling water. The excellent properties of isinglass as a glue 
may be illustrated by the fact that leather belts for machinery are 
repaired by the use of this agent. (In the trade it is often called 
Russian fish glue.) 

Court plaster is made with isinglass as the adhesive. The pro- 
portions used are 10 grams isinglass, 40 grams alcohol, 1 gram 
glycerin, and water and tincture of benzoin in sufficient amount. 
The isinglass is dissolved in enough water to make the total weigh 
120 grams. One-half of this solution is spread in successive layers, 
with the aid of a brush, on taffeta stretched on frames; each layer 
is allowed to dry before the next is applied. The second half of the 
isinglass solution is mixed with the alcohol and glycerin, and is 
applied to the cloth in a similar manner. The reverse side of the 
taffeta is covered with a layer of tincture of benzoin and allowed to 
dry. The above quantities are sufficient to cover a piece of taffeta 
38 centimeters square. 

Mixed with a gum, isinglass has been used as a size for textile 
goods, imparting a luster and stiffness to linens and silks. Com- 
bined with water, Spanish liquorice, and finely divided carbon, in- 
dia ink may be made. <A patent for waterproofing fabrics has been 
obtained by Van Winkle and Todd (English patent 20690, 1890), 
who recommend a combination of isinglass and pyroxylin dissolved 
in acetic acid; experience has shown that a bichromate must be 
added to the mixture or the isinglass rendered insoluble by formalde- 
hyde for the mixture to be successfully used. Isinglass has in past 
years been used to adulterate milk, the addition of a small amount 
adding considerably to the body. 

The manufacture of isinglass in this country is rather inconsider- 
able as compared with the supply of fish sounds. According to the 
census of 1908 (“Fisheries of the United States in 1908,” p. 282), 
the value of the annual production of isinglass in this country was 
reported to be $150,000, all of this coming from Massachusetts. 


FISH GLUE. 


Glue is gelatin contaminated usually with various decomposition 
products such as gelatoses, peptones, and organic acids. The purer 
the gelatin the better glue it yields, so that a good glue should be as 
free as possible from other proteins, from hydrolytic splitting prod- 
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ucts, and from ash. Fish glue is usually made up into liquid glue, 
for which there is a reasonably large demand. The manufacture 
of mucilage and pastes of various sorts from the dextrins obtained 
from starch has largely limited the demand for fish glue so that 
enterprises based solely on this product have not been very profitable. 

The manufacture of fish glue in this country has been confined 
practically to three States, Massachusetts, Maine, and California, 95 
per cent of the value of the product being credited to Massachusetts. 
For 1908 the value of the entire output in the United States was 
$631,000; the value of the New England output was $611,000 and of 
the Pacific coast output $20,000. 

In New England fish glue is made from cod heads, skins and bones, 
haddock residues, and all fish offal containing little or no oil, as this 
constituent is fatal to the production of a good glue. The refuse 
from salting factories forms-a very large part of the source of supply, 
as salt codfish is prepared in considerable quantities in this region. 
The refuse from sturgeon and the skins and scales of menhaden and 
herring have been used. Green and Tower? have shown that 1 ton 
of menhaden yields 20 pounds of dry scales from which 104 pounds 
of pure gelatin (containing 16 per cent moisture) may be obtained. 
In this connection it may ‘be noted that the adhesive qualities of the 
“stick” obtained by the present methods of concentrating the waste 
liquors of the menhaden industry are due to the large percentage of 
gelatin present; this material as now manufactured has use only in 
the fertilizer industry, as it contains -too much salt, oil, and foreign 
protein: substance to be serviceable for glue. Many other fish residues 
are now unutilized; such is the case of the mullet of the southern 
waters, which yields an excellent quality of glue. 

In the last few years whale blubber has been utilized for the pro- 
duction of glue. According to the German patent ‘131315, the blub- 
ber is chopped up, freed from most of the fat by pressing in the cold, 
and the remainder of the fatty matter is extracted by some solvent, 
as benzene. By this method all the fat is recovered and a fat-free 
dry residue consisting of tissue containing the gelatin is obtained, 
and this may be readily converted into glue. 

Attempts to produce glue from the grayfish (Squalus acanthias) 
have not been successful on account of the large amount of oil and 
water in the fish, the difficulties attended with the extraction of the 
oil, and the presence of dark pigments in the skin which discolor the 
extracts. It is also probable that the skeleton contains only a small 
amount (if any) of collagen or glue-forming substance. The flesh 
of the smooth grayfish (MMustelus canis) contains gelatin-forming 
material and presents possibilities as a source of glue. 


au. 8. Fish. Com. Bull., 1901, p. 97-102. 


FISH ISINGLASS AND GLUE. 13 


MANUFACTURE AND USES OF FISH GLUE. 


In the manufacture of fish glue the fish wastes are first washed 
thoroughly with cold water to remove dirt and blood from the fresh 
fish and salt from the salted fish. The washed material is allowed to 
drain, the washings being discarded, and then is subjected to the 
action of hot water or steam. 

In the older methods of preparing glue the crude material was 
treated with water and the mixture boiled in open glue kettles for 
several hours until the collagen had all been converted into gelatin 
which dissolved in hot water. This method yields a fairly good 
glue if the raw materials are clean and fresh, but because of the 
lengthy time required for complete extraction the liquor obtained is 
usually dark colored and contains in solution many other protein 
substances than gelatin. Glue thus prepared is often a poor adhesive 
and is malodorous. 

Newer methods of fish-glue manufacture involve heating the stock 

with steam under pressure in an autoclave so that the extraction pro- 
ceeds rapidly and there is less time for decomposition of the fish 
protein to occur. In some plants the stock is placed in tall iron cyl- 
inders, steam-jacketed, and heated for several hours until the whole 
mass is thoroughly digested. By a better method, the stock is placed 
within the inner, perforated section of a double boiler. Steam enters 
the inner vessel from the outer, and the whole is heated under pres- 
sure. The glue liquor filters out of the inner vessel and may be 
drawn off from the outer jacket continuously. Sometimes an alter- 
nate action of steam and cold water on the stock is brought into play, 
and this process repeated until the extract is too dilute to be profit- 
ably worked up into glue. 

The digested fish wastes may be filter pressed and the residue 
dried. The resulting product, containing 45 to 55 per cent protein 
matter, and 1 to 2 per cent oil, is a valuable by-product; in fact, on 
account of the demand for it, the scrap can be considered to be the 
main product of the industry and the glue to be of only secondary 
importance. At any rate, the manufacture of glue alone would not 
pay. The better grades of scrap are used for poultry food under the 
name “chum,” while second grades are sold for fertilizer, for which 
there is always a good market. 

The solutions running from the autoclaves or the filtrate from the 
filter presses are run into vacuum condensers, since the excess moist- 
ure in the glue liquor must be distilled off at as low a temperature 
as possible in order to prevent unnecessary decomposition of the 
dissolved gelatin. In general, vacuum evaporators consist of a 
spherical or cylindrical iron vessel, steam-jacketed and provided in- 
ternally with steam coils immersed in the glue liquor. Sometimes, 
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in modern plants, a type of evaporator used has revolving steam 
coils; the solutions are thereby uniformly heated and undue frothing 
from local superheating is prevented. The distilling head is pro- 
vided with baffle plates and is connected with a vacuum pump and 
condenser. To conserve fuel, the steam from one evaporator is led 
through the coils and jacket of the next in a series, on the principle 
of multiple effect. After concentration to the desired consistency 
(fish glue contains usually about one-half its weight of water) the 
product (fish glue) is run while still hot through cloth filters into 
a receiving tank. 

Since fish glue generally does not yield a very good jelly when 
cooled, on account of the presence of impurities, it is employed as 
liquid glue. To prevent the glue from gelatinizing at room tempera- 
tures an acid such as hydrochloric or acetic acid is added, and the 
adhesiveness of the material is little affected. Since it is not required 
that this liquid glue be heated or be applied to hot surfaces, there has 
been a reasonably large demand for it. It has been largely used as 
a size for straw goods, especially where it has been treated with sul- 
phurous acid, since this latter agent bleaches the straw; it is also 
employed as a size for textiles. Good grades of fish glue are used for 
court-plaster, but isinglass is a better adhesive for this purpose. The 
greatest demand for fish glue comes from the general demand for a 
liquid adhesive. 

Davidowsky* describes the manufacture of fish glue as follows: 

The principal point to be observed in the manufacture of fish glue is the 
removal of the skin, which is effected by means of dilute sulphuric acid. After 
the removal of the last traces of acid, the fatty matter of the fishes is saponified 
by treatment of milk of lime frequently renewed. After washing out the lime, 
the pulpy mass is placed in a solution of sodium hyposulphite, alum, and sodium 
chloride, and left for a few days. The liquor is drawn off and replaced by a 
mixture of solutions of alum, dilute sulphuric acid, and nitrie acid. After 
macerating in this mixture for a few days, the mass is thoroughly washed and 
boiled to a glue, and the resulting product is clarified with sulphurous acid or 
alum. 

As will be seen, the entire process requires many chemicals, and besides, the 
yield of glue, which has no especially good qualities, is small. It is used as 
a substitute for isinglass for clarifying. 

That the manufacture of fish glue alone is not very profitable may 
be seen from the fact that glue manufacturers do not rely on this one 
product as a source of profit. Thus, one Massachusetts company sells 
large quantities of fertilizer and also cod-liver oil. Another offers to 
the trade glue, ink, lubricating oil, paste, mucilage, and other 
products. 


* Davidowsky, F., 1905: “Glue, gelatin, animal charcoal, phosphorus, cements, pastes, 
and mucilage.”’ Translated from the German by W. T. Brannt. Philadelphia. 
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Lambert discusses fish glue and describes its manufacture as 
follows: 


The fish offal is carried by conveyors to a series of washing tanks placed 
overhead, and thoroughly washed with water to remove the blood, ete. From 
thence it falls by gravitation into the digesters, and is heated with “live” 
steam for 10 hours. The oil and gelatinous water are drawn off by a pipe fixed 
to the bottom of each digester, into tanks, the oil skimmed from the surface, 
and the glue liquors clarified with a small portion of alum. On filtering they 
are concentrated in open vats provided with a steam coil, to a strength of 382 
per cent dry glue, and then bleached with sulphurous acid. The residue in the 
digester is converted into guano. i 

Fish glue is a light brown viscous liquid with offensive odor and acrid taste. 
It forms a sticky mucilage when diluted with water, and as met with in coin- 
merce, already contains about one-half its weight of water and such liquid is 
weight for weight, only about equal to a dextrine in viscosity. 

The ash of fish glue is comparatively high, about 4 per cent on body dried 
at 100° C. It is usually white in color, and has besides carbonates of calcium 
and potassium, some 5 to 10 per cent phosphate of calcium. Fish glue is said 
to assume a greenish-yellow color on boiling with potash and absorbs about 9 
per cent of the caustic. Liquid gums of this class are easily distinguished by 
boiling with Fehling’s solution, when they assume a violet color, and by the 
tannic-acid reaction. The best method to remove the unpleasant odor and 
taste of fish glue is to boil the solution in a little water with 1 per cent phos- 
phate of sodium and to add 0.25 per cent of saccharine. 


The offensive odor of fish glue may also be disguised by the addi- 
tion of creosote, oil of sassafras or wintergreen, or other substance 
with a strong odor. 

There have been several methods proposed for the testing of glue, 
none of which are perfectly satisfactory. Among the more common 
tests are those of the viscosity and consistency of the jelly formed. 
The adhesive power of the glue, however, does not depend on the 
character of the jelly entirely. Glue is sold with regard to its 
physical properties, especially its color; all fatty matter should be 
absent. 


«Lambert, T., 1905: ‘“‘ Glue, gelatin, and their allied products.” London. 
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THE PIKES: THEIR GEOGRAPHICAL DISTRIBUTION, HABITS, CUL- 
TURE, AND COMMERCIAL IMPORTANCE. 


By Witu1aAm ConversE KENDALL, Scientific Asststant, Bureau of Fisheries. 


INTRODUCTION. 


Accurate and authentic accounts of the species of American pikes 
are scarce in ichthyological literature. Most accounts consist of tra- 
ditions and unsupported statements interspersed with hypothetical 
generalities. This is partly, at least, due to the fact that in this 
country most students of fishes have been systematists who have had 
little opportunity to observe the habits of fishes, and the greater part 
of such information has been in the nature of more or less detached 
contributions and not always specifically reliable. The disjointed 
character and sparsity of authentic information regarding the mem- 
bers of the pike family provides one motive for the preparation of this 
paper. It does not pretend to add much new knowledge, but it affords 
an easy means of identification of the species and presents the sup- 
posedly well-authenticated facts, so those who have opportunities to 
make observations on the habits of one or more of the species may be 
encouraged to do so. It may lead others to verify or disprove the 
alleged facts and to increase our knowledge of these fishes, the value 
of which, now that they are becoming scarcer, is receiving recog- 
nition. 

Except locally or restrictively, the pikes have been more or less 
regarded with aversion, especially by those who angle for the ‘‘nobler 
fishes,’’ and they have acquired a reputation for voracity and de- 
structiveness that has always been likened to those qualities in the 
shark. Fresh-water shark or, in the words of the poet, ‘‘tyrant of 
the watery plain” have always been common terms of opprobium 
applied to the common large species of the family. However, it is 
gradually dawning upon many who have previously condemned one 
or the other or all of the pikes that these fishes have had their special 
place in natural economy and that in their natural interrelations 
they have been no worse than other predacious fishes in theirs. It 
is also beginning to be recognized that there are still proper places 
for them in both natural and human economy. 

There is no doubt but that they all possess good qualities, but the 
different species differ in that respect, at least in popular opinion. 

5 


6 THE PIKES: DISTRIBUTION AND COMMERCIAL IMPORTANCE. 


Of what the peculiar virtues of each consist depends much upon the 
view point, as did the alleged bad qualities. For example, there have 
been waters in which some pike and other fishes have lived in recip- 
rocal counterpoise from time immemorial, notwithstanding the con- 
demned ‘characteristic voracity of the pike.’’ Supposing that at 
some particular time the pike had been rendered less voracious, the 
tendency then would have been toward an undue increase of the 
natural objects of that voracity, which had probably been relatively 
as voracious on their own part in devouring the eggs and young of 
the pike. The increase of these forms might have resulted in the 
extermination of the pike, which would naturally have been reflected 
upon the other forms by depriving them of a part of their customary 
and requisite food supply, consisting of the eggs and young of the 
pike, and so have resulted in the decrease, deterioration, or extinction 
of those forms upon which the pike had exercised that quality which 
had been generally regarded as superlatively bad. The foregoing 
illustration is only a partial statement of the disturbances possible 
through extraneous or unusual agencies. 

It is, however, a phenomenon that is usually manifested as a result 
of overfishing, which amounts to the same thing as depriving the pike 
of its voracity, and similar to what often happens when black bass 
are introduced into pickerel ponds, of which there are many instances, 
but the cause of which has not been fully recognized. For instance, 
it has been recognized that black bass have practically exterminated 
pickerel in certain waters, but why the black bass afterwards deteri- 
orated in size and number did not seem explainable. These facts 
may be equally applied to other fields and fishes as respects their 
artificial distribution, and particularly to the members of the pike 
family itself, for it should be borne in mind that the reverse process 
of the foregoing is just as effective. If the pike should be rendered 
more voracious or, what amounts to the same thing, unduly increased 
in number, it would signify that sooner or later the food supply 
would be depleted, with the result that the pike would be forced to 
depend more and more upon its own young and would finally fig- 
uratively swallow itself. 

The problem in the culture of the pikes, as well as in fish culture 
in general, is, or should be, how by artificial propagation to maintain 
anatural balance. Therefore, the common practice of placing several 
kinds of predacious fishes in one body of water should be abandoned. 
Attention should be paid to not over two species intended for culti- 
vation and the food supply for them. Preferably, the fishes should 
be those natural to the waters to be stocked or, if not the natural 
forms, those nearest like them. In other words, species to which the 
waters are suited should be used, and when two species are intro- 
duced they should be of different habits, particularly the fishes that 
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are least likely to prey upon each other and which do not subsist 
upon exactly the same kind of food.? Again, applying the fore- 
going to the members of the pike family, while many of the old bal- 
ances of interrelations have been upset or seriously disturbed, if due 
caution is exercised they may be restored or new counterpoises 
established. 

In the following pages citations to literature are by names of 
author and date of publication in parentheses, indicating the pub- 
lication referred to in the appended bibliographical list. 


CHARACTERISTICS OF THE PIKES. 


The muskellunge, pike, and pickerels are all pikes in a generic 
sense. There are other fishes belonging to entirely different families 
and, therefore, structurally different and distinct from the true pikes, 
which, unfortunately, have the local names of pike and pickerel. 
The most common species thus designated belong to the perch family. 
The spinous dorsal fin possessed by these fishes readily distinguishes 
them from the true pikes. They are more properly designated as 
pike perch, wall-eyed pike, sauger, etc. The ‘‘pike”’ part of these 
names, however, signifies only a resemblance, yet in certain locali- 
ties the pike perch is called ‘‘pike”’ and in others ‘‘pickerel.”” This 
is altogether unfortunate, as it has caused regrettable confusion, 
particularly in compiling statistics of the fisheries. 

The true pikes are characterized by having a rather long, broad, 
flattish snout; a large mouth extending about halfway the length of 
the head; the lower jaw the longer; and both jaws provided with 
broad bands of teeth, which are coarse and rough like wool cards 
and more or less movable. The dorsal and anal fins are situated 
near the tail and are similar and opposite. The ventral fins are 
abdominal. 

The preceding characters serve to distinguish the pikes from the 
pike perches, and the following will distinguish them from all 
other fishes having abdominal ventral fins: Body with ordinary 
scales; back without adipose fin but with a single dorsal fin made up 
of soft rays and not preceded by free spines; anal fin without dis- 
tinct spines; tail forked; pectoral fin situated below the median 
line of the body from tip of snout to base of tail; head more or less 
scaly; gill membranes not attached to the prolongation of the body 
forward between the gill openings; no barbels; maxillaries distinct ; 
upper jaw not protractile, that is, its forward end is firmly joined to 
the snout; both jaws provided with sharp teeth, varying in size and 
arranged in broad bands; snout somewhat prolonged and depressed. 


a Jardine (1898) states that in artificial carp ponds in Germany it is the custom to keep a few pike, the 
carp culturist knowing just how many to introduce. A few act beneficially in destroying the smaller and 
weaker individuals of the carp stock, which would not attain a growth in three years commensurate to 
their consumption of food. 
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The pike family includes one genus only— Esoz, the pikes—inhabit- 
ants of the fresh waters of the temperate parts of Europe, Asia, and 
America. The pike proper, Hsox lucius, inhabits all three continents 
and is the only representative of the family in other than the North 
American continent.. In North America there are now recognized 
five species, including the pike. These are the pike (Hsox lucius), 
the muskellunge (Hsox masquinongy), the eastern pickerel (Esox 
reticulatus), the banded pickerel 
(Hsoxz americanus), and the little 
pickerel (Esoxz vermiculatus). 

The species vary in appearance 
among themselves according to 
locality, age, size, and sex, but it 
is only in muskellunge that sub- 
species have been designated, 
and these have been pronounced 
distinct species by some ichthy- 
ological authorities (Jordan and 
Evermann, 1902).¢ 

Owing to confusion of local 
names, mistaken identifications, 
and the scant knowledge of the 
fishes of some regions, it has not 
been easy to decide positively 
regarding the exact geographical 
distribution of the muskellunge 
and pike in America, but the 
ranges of the other species have 
been fairly well made out. 

The followig key should en- 
able anyone to distinguish any 
member of the pike family. In 
this key, however, and in the subsequent text the usual order of 
arrangement has not been followed, but the most important species 
are first considered. 

The genus is divisible into three groups according to the squamation 
of the sides of the head, which easily separates the muskellunge, pike, 
and pickerels. 


FIG. 1.—SQUAMATION OF HEAD OF PIKES. 


a, Pickerel; b, pike; c, muskellunge. 


a Pike and pickerel, particularly the latter, have had their original geographical range more or less 
extended by man with both good intentions and alleged malice aforethought. Also, places in which 
the fish was supposed not to occur have, at one time or another, been discovered to contain them. 

Jardine wrote that it had often puzzled naturalists to explain how newly made lakes or streams known to 
have never contained pike should suddenly have been found to be stocked with them. He added that 
some naturalists, including the late Frank Buckland, considered that waterfowl, such as ducks, coots, 
moorhens, or dabchicks, after feeding among aquatic weeds where vivified spawn had been deposited, on 
taking flight to other waters, conveyed some of the spawn, which is glutinous, sticking among their feath- 
ers or to their feet. 
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KEY TO THE PIKES. 


a. No scales on lower half of gill cover (operculum). 
b. Cheek, as well as lower half of gill cover, without scales.........---Muskellunge. 
bd. Cheeks entirely scaled, lower half of gill cover without scales............-Pike. 
aa, Gill cover and cheeks both entirely scaled. 
c. Branchiostegals normally 14 to 16; dorsal rays 14; anal 13...-.Eastern pickerel. 
cc. Branchiostegals normally 12 (11-13); dorsal rays 11 or 12; anal 11 or 12...-....- 
SRE cee a os Seas Maren A ene =o = Banded pickerel, little pickerel.? 


MUSKELLUNGE (Esox masquinongy). 


The muskellunge comprises three more or less distinct color forms 
_ which have been variously regarded as subspecies or distinct species.° 
These are the Great Lakes and St. Lawrence fish, with irregular 
blackish spots on a ground color or grayish silver (Zsox masquinongy) ; 
the Ohio drainage fish, including some Pennsylvania and New York 
lakes, with dark crossbars which split up into diffuse spots (Hsozx 
ohiensis); and the fish of the Wisconsin and Minnesota lakes and 


FIG. 2.—MUSKELLUNGE (sor masquinongy). 


rivers, with body unspotted or with vague dark cross shades (Hsox 
ammaculatus) . 

The spelling of the name muskellunge has been the subject of 
numerous modifications by various authors, with more or less ety- 
mological authority. Curiously enough the Cree Indian name sounds 
much like the French appellation (Henshall, 1892), but inasmuch as 
the orthographical representation of Indian sounds is somewhat a 
matter of individual interpretation, and as many North American 
French words have become greatly modified, if not wholly Angli- 
cized, the spelling ‘‘muskellunge”’ is adopted here, as it is a phonetic 
representation of the common pronunciation whether by Cree or 


a The branchiostegals are the riblike rays under the lower edge of the gill cover. 

b Inasmuch as the distinguishing differences of these two species are very slight and the geographical 
distribution quite distinct, the easiest method of identifying them is by locality (see discussion of each). 
However, the following characters have been given in keys: 

A. Head 34 in length of body, snout 24 in length of head, eye 5...........---.---------- americanus. 
AA. Head 3} in length of body, snout 23 in length of head, eye 6.....-...-...--------- vermiculatus. 

At least one student who has examined many specimens of each of these species maintains his belief that 
they are not distinct species, and are merely subject to local or geographical variations. 

ec “The muskellunge of Chautauqua Lake and the Ohio Basin differs greatly in appearance from that 
of the Great Lakes. As the two forms are not known to intergrade and as their habits are entirely distinct, 
they are best regarded as distinct species.’’ (Jordan and Evermann, 1902.) 
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Frenchman. In fact, the Cree name may have been an Indianized 
form derived from French sources or vice versa. 

The most generally known form of the spotted muskellunge is 
native to all the Great Lakes, the upper St. Lawrence River, Lake 
Champlain, certain streams and lakes tributary to the Great Lakes, 
and a few lakes in the upper Mississippi Valley, also in Canada north 
of the Great Lakes. It does not seem to be at all abundant any- 
where, as the number taken each year in any one of the lakes is small. 
It is, perhaps, most common in Lakes Michigan and Erie and among 
the nanan Islands (Jordan and Evermann, 1896). 

The barred muskellunge is best known front Chautauqua Lalas 
though specimens have been reported from a few places in the 
Ohio drainage—for instance, in Lakes Conneaut and La Boeuf, 
Pa.; the Mahoning River, and the Ohio, at Evansville— and a young 
individual 8 inches long was found in 1899 or 1900 by W. P. Hay 
in Decker Creek, above Morgantown, W. Va. (Bean, 1902a). 

The spotless form is found in a number of small lakes in northern 
Wisconsin and Minnesota. The following waters in northern Wis- 
consin are stated to be inhabited by this pike: Pelican Lake, Toma- 
hawk and adjoining lakes, Arbor Vite, St. Germain Lakes, Trout 
Lake, the Eagle waters—i. e., a chain of lakes through which Eagle 
River flows—Three Lakes and others connected therewith, Bucka- 
tarbon Lake, Lac Vieux Desert, Big and Little Twin Lakes, Long 
Lake, Sand Lake, and various others, many of which have not been 
explored or named (Mosher, 1892, and Nevins, 1901). 


SIZE. 


The muskellunge has been stated to be the largest species of the 
pike family, but, if traditions and reports are true, in Europe the 
pike has attained a larger size than has ever been recorded for the 
muskellunge, and there are numerous records of pike in this country 
of fully as large size as the majority of large muskellunge. The 
average weight of the muskellunge and the usual range of the large 
pike perhaps are not much different except in some localities where 
the fish have become scarce and run large. In fact in the past there 
have arisen many disputes and discussions regarding fish which some 
anglers chose to call muskellunge and which others decided were 
pike. Sometimes the question was referred to the Sportsman’s 
Journal and occasionally to the United States Fish Commission. 
Usually, however, the description of the fish was inadequate to per- 
mit of a positive identification. 

The muskellunge has been said to reach a weight of 100 pounds 
cor more (Jordan and Evermann, 1896), but the maximum weight 
is probably not often above 80 pounds and the average not over 
25 or 30 pounds. 
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Bean (1902) stated that the muskellunge in Chautauqua Lake had 
been known to reach a weight of 50 pounds, and in the spring 
of 1895, when eggs were being collected for the Bemus Point 
hatchery, it was not unusual to take individuals weighing from 40 
to 50 pounds and many weighing from 20 to 30 pounds. 

At the Minocqua hatchery in Wisconsin James Nevins (1901) 
mentioned one of 40 pounds. 


HABITAT AND HABITS. 


Habitat—Wherever the muskellunge occurs, its habits, so far as 
they are known, are essentially the same and generally similar to 
those of other members of the family. 

The seasonal abode of the fish varies somewhat with the size of 
the fish. In any body of water it generally occurs in the vicinity 
of water plants at the edge of channels or streams or along the shores, 
where it lies concealed. 

Referring to the Chautauqua Lake fish, Bean (1908) wrote that 
when the lake became very clear in February the fish go into deep 
water and that they live in deep water more or less all of the year, 
and in winter they frequent nearly the same localities as in summer, 
usually in the vicinity of water plants. 

Mosher (1892) stated that the muskellunge delight to lurk among 
weeds or old tree tops that have fallen into the water. There they 
will lie for hours perfectly motionless. 

Henshall (1892) stated that like all animals of prey it is solitary in 
its habits, lying concealed among the water plants and bullrushes at 
the edges of the streams or channels or along the shores. 

Feeding.—The feeding habits of the muskellunge are essentially 
the same as of the other members of the family. As in the case of 
most predacious fishes, it subsists largely upon other fishes, for which 
it lies in wait under the concealment of water plants. Its size makes 
it a formidable engine of destruction, but not more so than other 
voracious species of like size. 

Henshall (1892) stated of the muskellunge that, like all of the pike 
family, it is a typically piscivorous fish, having its large mouth, jaws, 
and tongue, armed with a terrible array of long, sharp, conical 
teeth of various sizes, which form veritable chevauz-de-frise from 
which there is no escape for the unlucky fish that is so unfortunate 
as to be seized by the cruel and relentless jaws. In another place 
he went on to say that the number of fishes destroyed by a mascalonge, 
as he called it, during a summer is almost incredible, and they are 
not small fry and young fishes, such as devoured by other predacious 
fishes, but those that have escaped the many dangers and vicissitudes 
of adolescence and have arrived at an age when they are capable 
of reproducing their kind. 
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Spawning.—In referring of the Wisconsin fish Nevins (1901) 
wrote: “The breeding places of the muskellunge are where the logs, 
stumps, and driftwood are thickest, in shallow water or flowage 
where dead limbs, logs, and brush have accumulated as results of 
flooding for logging purposes or otherwise.”’ 

Bean (1908) stated that the Chautauqua muskellunge begins to 
spawn a few days after the ice is out and continues until the latter 
part of April and that it spawns in comparatively shallow water 
from 10 to 15 feet deep. He said that the fish does not resort to 
gravelly bottoms like many other fish but to mud, usually going 
into bays. 

The following communication % was reported in the proceedings 
of the Boston Society of Natural History in 1854: 

Dr. Burnet (1854) stated on the authority of Prof. Ackley, of Cleveland, that the 
““muskalonge” (Hsox nobilior) is known to perform an act of copulation in fecundating 
the eggs of the female. The female turning on her side offers her abdomen to the 
contact of the male, who, after taking a circuit, swims against her with considerable 
force. The female then retires and deposits her eggs in the sand, after which the 
process is repeated. Dr. Cabot thought that the object of the act in question might 
be to press the ova from the female just as they were about to be extruded. He has 
seen male and female suckers (Catostomus bostoniensis) side by side in close contact, 
during the breeding season, probably for a similar purpose. Dr. Durkee had noticed 
the same thing in the habits of the trout. 


ARTIFICIAL CULTURE. 


Only the State fish commissions of New York and Wisconsin seem 
to have made any determined effort to artificially propagate the 
muskellunge. 

New York was first to undertake such operations, chiefly at 
Chautauqua Lake, and later Wisconsin carried on the work at the 
Minocqua hatchery. 

In order to get the breeding fish, Bean (1908) stated, the pound 
nets are set at a number of places near Bemus Point as soon as the 
ice leaves the lake. 

He stated that the males are smaller than the females and very 
little milt suffices to fertilize a large number of eggs. A female 
weighing 35 pounds yielded 255,000 eggs, and the eggs are about one- 
eleventh of an inch in diameter and 74,000 to the quart measure. 
They are semibuoyant and not adhesive. 

Under favorable circumstances about 97 per cent of the impreg- 
nated eggs have been hatched. In the early experiments with 
artificial culture some eggs were hatched in 15 days with a water 
temperature of 55° F. The fry when first hatched are very small 
and quite helpless. The yolk sack is absorbed in about 15 days in 
water at 55° F. 


a Note the similarity of this description with Smitt’s and Benecke’s statement relating to the pike. 
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Formerly the eggs were hatched in boxes, but at present they are 
placed in glass jars and hatched like whitefish eggs in artesian-well 
water with a uniform temperature of about 48°F. The embryos are 
too heavy to swim out of the jars, and therefore they are transferred 
at the proper state of development to trays in boxes placed in the 
hatchery troughs. These boxes are fitted with wire at each end to 
insure a direct and uninterrupted flow of water, which prevents the 
banking up of the fry at the lower end of the tray. Eggs first taken 
on April 18 began to hatch on May 16. The shell of the egg was | very 
dark, almost black. 

Premature hatching occurred on some occasions, due to a differ- 
ence of temperature between the lake and the artesian water, a 
difference of 7° or 8° F. when the eggs were transferred. Cold water 
was found very bad for hatching the eggs. They do not develop 
properly, séme having no shell when hatched and the fry small and 
weak. On the other hand, if hatched in warm water the fry would 
be black and strong and almost twice as large. The best water to 
use is lake water, which should grow gradually warmer. 

Mr. William Buller, of Corey, Pa., hatched muskellunge eggs on 
the finest wire trout trays in water at a temperature of 45° F., where 
they were stated to hatch in 62 days into fine and healthy fry. 

Muskellunge fry can be kept very easily until they begin to swim 
up, but after that the losses through cannibalism are so serious that 
it has been found impossible to rear them. 

It does not, however, swim up as soon as the young of most fishes 
and is much affected by the quality of the egg. Sudden changes 
of temperature of the water injure the egg seriously. 

Young muskellunge kept in a small creek, at the hatchery grounds 
at Bemus Point, grew faster than those in artesian water in the 
hatchery troughs and ponds. 

Many attempts have been made to rear the muskellunge to finger- 
ling size, but none has succeeded on account of the cannibalism so . 
characteristic of the young. 

The young fry are usually ready for planting about the end of May 
orin June. | 

The Wisconsin commission began to propagate the muskellunge 
during the spring of 1899 in connection with the work of collecting 
wall-eyed pike ova (Nevins, 1901). The chief difficulty encountered 
was stated to be to catch the fish on the eve of spawning, as it was 
found that the large fish would not stand confinement, and in the 
beginning sufficient ripe male fish could not be secured. 

Attempts were made to hold the fish in pens and in a large dummy 
pocket 20 by 22 feet and 10 feet deep, but in vain. The ova would be 
retained in the fish and would cake. Finally, a large pen was made 
in a thoroughfare between two lakes in a current of water, in which 
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unripe fish were successfully held until the ova matured and both 
spawn and milt were obtained. After spawning the fish were re- 
leased. In catching the fish for breeding purposes the fyke net is 
usually employed, and it is not altogether an easy matter to collect a 
sufficient number for spawning purposes, as the spawning places to 
which the fish resort in pairs are scattered about the lake. In trans- 
porting the fish to the pens live boxes 16 feet long, 2 feet wide, and 10) 
inches deep, made “‘skow-shape” with bottom of slats 2 inches apart, 
giving an abundant circulation, are employed. 

Unlike those of most other fish the eggs do not harden after being 
taken from the fish, but remain soft and flabby until hatched. With 
the water at: a temperature of 52° F. the eggs hatch in about 10 
days, and about 15 days are required to absorb the food sack. 

Both boxes and Chase hatchery jars were tried, with the result 
greatly in favor of the jars. Just before the eggs began to hatch they 
were taken from the jars and placed on fine wire-cloth trays, in order 
that the young fish might not smother, being unable to make then 
way out of the jars unaided on account of the comparatively large: 
umbilical sack. 

One female weighing about 40 pounds produced not less than 225,000 
ova, 80,000 filling a quart measure and 190 individuals averaged 6,315 
eggs each. 

The fry when first hatched are a light color and seem to adhere to 
the side of the tank, box, or tray, or any other object with which they 
come in contact. Those hatched were strong and healthy, grew 
rapidly, and in their development exhibited their wild nature and the 
instinct of self-preservation by quickly darting off to hide when 
alarmed by a person approaching the tank in which they were 
confined. 

They were retained until they were 4 weeks old and 11 inches long 
and were fed upon young pike, which seemed to be suitable as well as 
acceptable food. 

CONSERVATION. 


Nevins stated that for many years, since the wilderness of northern 
Wisconsin was opened by railways and by lumbering operations, with 
the advent of the comforts and conveniences which the railroad takes 
into a new country and the encroachment of the settler and summer 
hotels on the primitive banks of our northern lakes, the pursuit of the 
muskellunge has been constant and relentless. Its utter extermi- 
nation has been well nigh accomplished in many of our lakes where it 
was indigenous; and nearly all of our waters have been cleared of 
this fish to such an extent that its future has become a matter of 
much concern to sportsmen, fish culturists, and others interested in 
keeping our waters well stocked with superior game fishes. 


4 
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Henshall (1892) stated that it is fortunate for the rest of the finny 
tribe that the “mascalonge’’ is comparatively a rare fish. The 
muskellunge, like others of the pike family, breeds in the spring, later, 
however, than the pike or pickerel. All of the pike family resort to 
overflowed marshes or shallow grassy streams to spawn—the pick- 
erel during March and the muskellunge in May. 

The pickerel thus has a start of about two months, and no doubt 
the young pickerel devour most of the muskellunge that hatch, for the 
spawn in May, in such shallow water, is exposed to the ravages of 
turtles, frogs, ducks, and coots, and most of it is doubtless destroyed. 
This seems to be a wise provision, for since the muskellunge spawns 
from 100,000 to 300,000 eggs, according to size, the result can be 
imagined were the same proportions of eggs to hatch and reach ma- 
turity as in the case of most other fishes.? 

It has not seemed advisable to introduce this fish into other waters 
than those in which it is indigenous. 

For a number of years the Pennsylvania commission has distrib- 
uted the young of this species, hatched from eggs derived from New 
York waters, into natural muskellunge waters in Pennsylvania. One 
of the State reports says, however, that the muskellunge attains a 
size of 12 inches in a very few months, but to attain that size eats an 
enormous amount of food, causing it to be a*’dangerous fish to place 


in ordinary waters. 
FOOD QUALITIES. 


As in the case of other species of the family, opinions vary regarding 
its quality as a food fish. Henshall wrote (1892) that in comparison 
with the rest of the family it is a valuable food fish, though it is much 
overrated and is inferior to the whitefish, lake trout, black bass, or 
brook trout for the table, but that it is, however, readily disposed 
of in the markets, and, while possessing no special or characteristic 
flavor, is firm, flaky, and is much admired by many, and adds ‘‘but 
chacun & son gofit.”’ 

On the other hand, Nevins (i901) stated that from a gastronomic 
standpoint the muskellunge has few equals among fishes and by some 
is considered to rank in quality next to the salmon. 


AS A GAME FISH. 


Henshall (1892) stated that as a game fish the ‘‘mascalonge”’ is far 
superior to the rest of the family, and when weighing upward of 10 
pounds its great vitality, weight, and power give it an endurance that 


a Tn this statement Henshall does not seem to recognize that homologous adaptions exist in other fishes. 
In natural economy the purpose of reproduction—i. e., the perpetuity of the species—is accomplished by 
the survival of one pair only to replace the parents when they are gone, and for which purpose one species 
is no better equipped than another. Every species is naturally adapted to meet both favorable and un- 
favorable conditions to which it is naturally subjected. The species which is subjected to the most ad- 
verse conditions has the most eggs, and vice versa. 
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is highly extolled by some, but can hardly be compared to the salmon, 


black bass, or brook trout for pure gameness per se; that is, it does not 
exhibit the finesse and élan of those superb game fishes. 

‘Most ‘‘mascalonge,’”’ however, are taken with hand line and trolling 
spoon and hauled in hand over hand. With taut line and moving 
boat the “‘mascalonge” sometimes leaps above the water because it 
can not get very far beneath the surface. As arule, however, when on 
the rod it does not leave the water and will not leap unless forced to do 
so, but will endeavor to keep near the bottom or to reach the cover of 
weeds or rushes. 

With proper tackle the ‘‘mascalonge”’ affords good sport, for, being 
a powerful fish, it requires much skill and judgment on the part of the 
angler to keep it away from the moss and grass bottom or from the 
weeds and alge of the shore and to successfully bring it to gaff within a 
reasonable time. The best bait is a large live minnow or frog, either 
for casting or trolling, though for the latter mode of fishing a large 
trolling spoon with single hook may be used. 

Regarding the Ohio fish, Henshall said that in the Ohio and its tribu- 
taries the ‘‘mascalonge” is found in the summer and autumn in the 
deepest holes of the streams and are then taken by stillfishing, the 
bait being usually suckers of a half pound or more in weight. After 
taking the bait the fish is given time to gorge it before Sunes or 
hooking. He adds: 


It is now, however, a rare occurrence to take a “pike,” as it is called, in these 
waters, and the fact is talked of long afterwards and the head preserved as a 
trophy, while the fish itself, being esteemed a great delicacy on account of its great 
size and rarity, is made the piece de resistance of a formal dinner instead of being 
preserved for a piece justificative. For five years I have endeavored to procure a 
specimen of this rare fish in the Ohio Basin, but, beyond the head, my efforts have so 
far failed. No one who is so fortunate as to capture a “‘pike”’ seems willing to part 
with it for love of science or coin of the realm. 


Regarding its game qualities, Mosher wrote that when lying basking 
in the sun they rarely take bait unless unusually attractive, but when 
lurking in the weeds or rushes, waiting for some living victim, they 
will take artificial bait voraciously. But, he stated, they do not 
seem to be so voracious as their smaller cousin the pickerel, and there 
are times when for days together no amount of coaxing will induce 
them to take bait of any kind. 


PIKE (£sozx lucius) 


The pike, as previously mentioned, is the only species of the family 
which occurs outside of North America. Its geographical range, 
according to KF. A. Smitt (1892), is from northeastern Siberia west to 
the east of North America. According to Pallas, it inhabits the 
River Amur, which falls into the Sea of Okhotsk, and the Rivers 
Indigirka and Chatauga, which discharge into the Arctic Ocean, 
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but is wanting in the Kamchatkan Peninsula. Brehm found it in 
the lower course of the River Obi; and in the great lakes of the 
Barbara steppes (the upper basin of the Obi and Irtish) it is extremely 
common; according to Pallas, and attains a considerable size. It 
occurs also in the Caspian Sea but not in Transcaucasia or in the Black 
Sea, though it is found in the Sea of Azoy and the basin of the Danube. 
It is met with in rivers and lakes throughout Russia and north-central 
Europe, including Great Britain, Italy, and Sicily, but is said to be 
wanting in Greece and on the Pyrenean Peninsula. It inhabits all the 
waters of Scandinavia, with some exceptions in Norway. . 

In North America its range extends across the continent from the 
Labrador Peninsula to Alaska, northward to beyond the Arctic Circle, 
and southward to the St. Lawrence and Great Lakes Basin. It is 
found also in some waters in the United States south of the Great 
Lakes, as northern New York and the Mississippi and its tributaries, 


FIG. 3—COMMON PIKE (Esoz lucius). 


but it does not occur in Nova Scotia, New Brunswick, or (except by 
introduction) in that part of New England east of the Green Moun- 
tains. 

It is the common pike of northern New York and the States bor- 
dering on the Great Lakes. 

Chambers (1896) stated that it occurs in Lake St. John and its 
tributary streams as well as in the large lakes adjacent to and beyond 
the height of land. : 

According to Low (1895), this fish is found abundantly throughout 
the interior of Labrador in the lakes and quick-flowing streams and is 
common in the rivers of the southern, eastern, and western water- 
sheds, but not abundant in the Koksoak River. 

Preble (1908) reported that it is abundant in the Mackenzie Valley 
in practically all the waters of the region and has given its name to 
scores of lakes and streams, but he was unable to ascertain its presence 
in the Ark-i-linik, Great Fish, or Coppermine Rivers. However, it is 
an inhabitant of the Anderson. 

Bean said that Townsend and others found it above the Arctic Circle 
in Alaska, and Dall and Nelson took it in abundance on the Yukon. 
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NAMES. 


In America, as in Europe, this fish is known by various names 
according to locality and appearance. In the British Isles the young 
is called a ‘jack’ or, sometimes, pickerel. In our own country, 
probably, the name pickerel is in as common use for this fish as pike, 
and, intentionally or unintentionally, when large it has sometimes 
been mistaken for muskellunge. It is the ‘grass pike” of Lake Erie ° 
and perhaps of other waters. In Canada it is referred to as pike and 
jack pike. According to Forbes (1908), in Illinois and elsewhere it 
is called pickerel. However, with a little scrutiny, at whatsoever - 
size, it can hardly be mistaken for any other species. The presence 
of scales on the cheeks and absence of any on the lower half of the 
gill cover easily distinguish it. 

While the color of the fish may vary considerably in some details 
of shade or markings, as usually observed it may be said to be green- 
ish gray with yellow reflections and with many white or yellow spots 
arranged somewhat in rows, the dorsal and caudal fins bearing round 
or oblong black spots. The young are more or less crossbarred. 


SIZE. 


While the muskellunge is stated to be the largest of the pike 
family, in Europe, if traditions can be believed, the pike has far 
exceeded any muskellunge record. One taken at Bregenz in 1862 
was said to weigh 145 pounds, and one caught in Scotland was reported 
as being 7 feet long and weighing 72 pounds. 

Smitt (1892) said that the maximum authentic record is one of 
57.2 pounds, but that pike of that size are of rare occurrence. 

Jardine (1896) presented lists covering a period from 1869 to 
1896, inclusive, of large pike taken by anglers in England, Scotland, 
and Ireland, comprising 51 examples ranging from 18 to 37 pounds, 
which are found to average 254 pounds. He mentions another 
found after draining Whitlesea Mere which weighed 49 pounds. 

Coupled with the alleged great size to which the pike has attained 
in Europe are unauthentic accounts of instances in which individuals 
reached a great age, as high as 200 years in some cases. 

In a large lake at the head of a tributary of the Nushigak River, 
Alaska, the Inuit natives believe that there are pike of fabulous size 
which they hold in a sort of superstitious awe or fear and concerning 
which they relate wonderful tales, believing that they attack men in 
their kyaks and devour them. They say they are longer than a 
kyak (Fassett). 

In some waters of British America the pike reaches a considerable 
size. Preble (1908) stated that in the larger lakes it attains a weight 
of 35 pounds or more. In Labrador Low (1895) said that it varies in 
weight from 2 to 15 pounds. 
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According to Chambers (1896), in the Lake St. John region many 
of them far exceed in weight the generally accepted limit of size of 
the ordinary Hsox lucius, sometimes attaining the weight of 20, 30, 
and even 40 pounds. One was taken in Lake Tschotagama in 1890 
which weighed 49 pounds and another in 1891 of 47 pounds. In 
1892 one was caught in the Peribonca River which weighed 35 pounds. 

Herbert (1849), referring to the pike, said that specimens of the 
northern pickerel may be found which weigh as high as 16 or 17 
pounds, but that weight is rarely exceeded. 

Forbes (1908) stated that the average weight of the pike in Illinois 
waters is not over 5 pounds, but a specimen weighing 264 pounds was 
reported by Dr. Jordan to have been caught in the Kankakee, and 
Tomlin (1892) wrote that specimens have been taken in Michigan 
and along the bays connecting with the north shore of Lake Superior 
which weighed as high as 20 pounds. 


HABITAT AND HABITS. 


Halitat.—The pike chooses its spring and summer haunts by 
preference in shallow inlets with weedy bottoms and shores over- 
grown with reeds and rushes. Toward autumn it betakes itself to 
precipitous, stony shores, which it again forsakes when winter is 
at hand and the inlets freeze. Most of the pike then return to their 
summer stations, but the larger ones seemingly follow the shoals 
of other fishes to the depths, being seldom caught during the winter 
in shallow water. For these a more plentiful supply of food is, no 
doubt, necessary than shallows afford in winter. When the pike 
has chosen its station for the season, it restricts its wanderings to the 
immediate neighborhood, leading a solitary life and never being seen 
in company except during the spawning. (Smitt, 1892.) 

According to Preble (1908),in the far North it is much less common 
in the muddy rivers than in clear lakes, and the pools at the foot of 
falls or rapids are favorite haunts. Forbes (1908) said it prefers 
clean, clear, cool water with a sluggish current, in which it remains 
generally quiet by day. 

Habits.—Tomlin (1892) wrote: 

It is a powerful fish and is no coward; it will fight as viciously as a terrier. We have 
seen small pike with jaws locked and lashing the water around them like a boiling 
caldron. Occasionally letting go and backing out, they would rush at each other 
with open jaws and keep up the fight until one is beaten and driven away or until 
later on exhausted. Some years ago I found two dead, with both jaws fast set so that 
they could not be pulled open. Both of them were handsome male fish and must 
have fought fiercely, for their bodies were cut all along the sides and bellies. 

Feeding.—The pike is undoubtedly the most voracious among the 
fresh-water fishes. It devours indiscriminately other fishes, young 
waterfowl, small mammals, and carrion. From the dense bed of 
grass or rushes, where it usually passes the day in stationary watch, 
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it pounces with the speed of an arrow on its unwary victim. It 
almost always seizes its prey crosswise and retains its hold until the 
latter is dead or so exhausted as to desist from all struggles. Then 
the pike turns the prize in its jaws till the head points toward the 
interior of its mouth and commences its meal. This operation is a 
protracted one when the victim is large, for the end first swallowed 
and received in the stomach must digest to make room for the remain- 
der (Smitt, 1892). 

On one occasion a pike of 7 or 8 pounds’ weight was seen to dart 
forward and seize a salmon which was quite as large in its formidable 
jaws right across the body. The combat was fierce. The salmon 
leaped out of the water and made desperate but fruitless struggle to 
shake off its relentless captor. In a couple of hours’ time.the salmon 
was utterly exhausted, and the pike began to swallow it head first. 
The meal lasted three days before the whole body had disap- 
peared. The process of digestion must have taken much longer, for 
all the following week the pike had a very swollen appearance and 
could hardly be induced to move by touching it with a long stick - 
(Smitt, 1892). 

The fishermen in general believe that at certain seasons of the year 
the pike entirely abstains from food and at others is excessively 
voracious. These seasons are said to be periodical and regular in 
occurrence, the observant fisherman being able to predict the time 
when the pike is “‘on its feed,’’ as it is called. But these periods are 
said not to occur at the same time year after year, and according to 
some observations, they are determined by the spawning season, for 
the period of voracity begins in the same change of the moon (waxing 
or wane) as the pike finishes spawning. There is one exception, 
however, the pike being always ‘‘on its feed” throughout the dog 
days. This periodical voracity and moderation is said to depend on 
the circumstance that at certain times the points of the teeth hardly 
project above the flesh, some tenderness of the gums being thus the 
curb of the pike’s usual rapacity. Perhaps we have here some 
observation on the manner in which the pike casts its teeth or we 
may find a more probable explanation in the fact that the fish 
requires some time to digest the great quantity of food which it 
devours during the period of voracity (Smitt, 1892). 

According to Chambers (1896), in the Lake St. John the fish is so 
voracious that many of the settlers about the shores fear to bathe in 
the waters. Both dogs and waterfowl swimming upon the surface 
have been attacked. 

Forbes (1908) stated that it is purely carnivorous, its food con- 
sisting of fishes, such as sunfish and black bass. Frogs, crayfish, 
large water insects, mice, reptiles, and young ducks have been 
reported by various authors to have been taken from the stomachs 
of pike. 
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Breeding.—Since, unfortunately, not much has been written con- 
cerning the breeding habits of the American pike, it is again necessary 
to rely for information mainly upon what has been published respect- 
ing the European fish. However, if the two are specifically iden- 
tical, the general habits are probably much the same. 

Smitt (1892) has quite fully described the spawning process of the 
Scandinavian pike, and his description essentially agrees with the 
account of the German fish given by Benecke. 

In the spring before there is open water in the lakes the pike com- 
mences to approach the shores, and breeding individuals in particular 
repair to those parts of the shore having inlets. When the spring is 
so far advanced that the lakes are free of ice, the brooks clear, and 
the low-lying meadows about the shores are under water, the larger 
pike make their way to those inundated places and begin to spawn. 

The spawning is of long duration, its season depending upon the 
age of the fish, the young spawning first. When they have finished, 
the middle-sized pike begin, and the oldest and largest spawn last of 
all. Generally there are laid about 100,000 yellowish eggs about 
3 millimeters in diameter, out of which in the course of 14 days the 
young with their great umbilical sacs escape. The spawning time in 
eastern Prussia was given as during the months of February to April, 
and occasionally the spawning of the first pikes occurs before the 
departure of the ice. (Benecke, 1880 and 1885.) In Illinois the 
pike spawns in March, selecting shore water about a foot and a half 
in depth, and the young hatch in about 14 days (Forbes, 1908). 

Benecke (1880 and 1885) stated that it lives a hermit life, consorting 
in pairs only during the spawning season, but Smitt said that the 
females, which are always larger, come to the spawning places each 
attended by tyo or three or, in rare cases, four males; also that the 
females swim so high in the water that when the weather is calm 
the surface is faintly rippled by their movements and the dorsal and 
caudal fins may be seen above the surface. As soon as the female 
halts the males approach and surround her, one on each side or, if 
more than two, one under the tail and perhaps one above the back. 
They rub themselves against her body, during which operation she 
keeps still, only moving the fins, after which she disperses the males 
with a sudden lash of her body and darts to another point, meanwhile 
having deposited in the grassy bottom the yellowish and coarse- 
grained.roe which is impregnated by the milt. At the new location 
the operation is repeated. Benecke, however, states that the fish 
rub violently against each other and the spawn is deposited, accom- 
panied by powerful blows of the tail. 

The number of eggs yielded by a pike, of course, depends upon the 
size of the fish. Pennel (1886) stated that a pike produces about 
80,000 eggs, while Jardine (1898) placed the number at 100,000. 
Bloch counted in a pike weighing a little over 6 pounds 136,500 ova, 
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and Buckland found in a female weighing 28 pounds 292,320 eggs 
and in another weighing 32 pounds 595,200 (Smitt, 1892). 

According to Smitt (1892), the eggs, which at first are rather 
adhesive, lie free on the bottom and in the spring (April) require 
about three weeks to hatch. Jardine says that the period extends 
from one to three weeks according to the temperature of the water. 

Notwithstanding the great fecundity of the pike, Smitt was of the 
opinion that a great portion of the deposited roe is probably destroyed, 
committed as it is to the open waters, where it is exposed to many 
dangers. 

The newly hatched fry, wrote Sundevall (Smitt, 1892), is short 
and thick in shape with rather a large belly. The coloration is yel- 
lowish but quite transparent and densely punctated on the surface 
with black dots, a dark band running from the eyes along the sides 
of the belly. / 

At first the larva remains almost quiescent, lying close to the sur- 
face of the water beside plants and floating straws and the like, to 
which it seems, as it were, to hang, or else at the bottom in less than 
an inch of water. On being touched it swims rapidly about with 
hasty movements of the tail but soon resumes its former position. 
In about 10 or 11 days the yolk is absorbed and the belly much re- 
duced in size but the head elongated and the mouth large. It now 
begins at once to swim more steadily, in the same manner as its 
elder, and goes in quest of prey. It soon abandons the habit of lying 
on the bottom or resting alongside floating objects, repairs to some- 
what deeper water, remaining for the most part stationary, as if on 
the watch for prey. It seizes small fishes and other aquatic animals 
of a size considerable enough in comparison with its own, but only 
leaps for those which it sees moving, just as in the case of older pike 
(Smitt, 1892). 

RATE OF GROWTH. 


According to Smitt (1892), the external form in which the specific 
characters of the pike may be traced seems to be fully developed at an 
age of nearly 2 months and a length of about a Swedish inch (25 mm.). 
Subsequently the growth proceeds rapidly, as usual, at first, but with 
very considerable variations, depending on the different supply of 
food under circumstances favorable in all respects. According to 
some observations a 1-year pike is only 15 centimeters long, accord- 
ing to others 30 centimeters. Blanchere states the growth as follows: 


Maximum LENGTH OF THE PIKE. 
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How widely such computations may differ appear from Ekstrom’s 
observations. He found that pike fry 37 to 49 millimeters (about 
1.45 to 1.90 inches) long, kept in a spring with muddy bottom, only 
attained in 5 years the size of a common herring, but that a specimen 
15 centimeters (about 5.88 inches) long, kept in another spring with 
smaller fish to feed on, attained in 5 years a length of 4 decimeters 
(about 15.70 inches). 

Whitmark gave a number of statements from authorities in differ- 
ent parts of Germany showing the annual rate of growth of the pike, 
which appears to vary from 2 to 3 pounds, the maximum size attained 
being from 40 to 70 pounds. He cited one instance in which, in two 
summers, a few individuals liberated in a pond full of a species of 
carp grew from the weight of 12 to that of about 10 pounds. 

Frank Buckland was of the opinion that pikes did not become egg- 
bearing under the weight of 3 pounds (Jardine, 1898). 


CULTURE AND CONSERVATION. 


Notwithstanding its growing scarcity, the idea of any need of cul- 
ture or conservation appears not to have been generally entertained. 
Apparently no attempts at artificial propagation have been made. 

In the words of Forbes (1908), this noble fish, completely and almost 
ideally equipped for the predatory life, has now nearly disappeared 
from the larger and muddier streams of Illinois, but it is still found 
in abundance in the headwaters of the Kankakee and in the small 
glacial lakes of the northeastern part of the State. 

Chambers (1896) regarded it as fortunate that in many of the Lake 
St. John waters, where it has been systematically fished during recent 
years, the pike is very much less abundant than formerly. 

In New England, about 1838, the fish, it seems, was transplanted 
from Lake Champlain into a pond connected with Black River, Wind- 
sor County, Vt., and thence carried by a freshet into the Connecticut 
River. In 1846 Dr. Storer (1848) reported the capture of this species 
in the Connecticut River, a specimen having been sent to him by Mr. 
William Henry, of Bellows Falls, Vt. Mr. Henry reported that he 
had known, in some seasons, 100 or more to be taken at Bellows Falls, 
weighing from 1 to 14 pounds each. 

There are probably other instances of its having been trans- 
planted, but its artificial propagation has not been encouraged in 
this country. However, regarding the British pike, Jardine (1898) 
wrote that inland lakes, ponds, and brooks were lying useless and 
pike would well repay cultivation in them, for they grow and fatten 
with great rapidity. 

FOOD QUALITIES. 

As a food fish the pike is of no small value. The flesh is white, 
firm, wholesome, and comparatively free from bones. Fresh pike 1s 
by no means a bad dish, and the flesh has advantage over that of 
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many other fishes. It may be kept for a long time, without deteri- 
orating, in a salted or dried condition. 

Herbert (1849) said that it is coarse, watery, and of small value 
on the table. 

Preble said (1908) that in the Athabasca and Mackenzie region, a 
region of excellent food fishes, it is not highly esteemed, but being 
easily captured it is often a means of preventing much suffering from 
famine. 

Benecke (1880 and 1885) stated that only the young rapidly grow- 
ing pikes are edible, the old ones being dry and tasteless. 

Jardine (1898) cited the ‘‘ Analysis tables of the food collection” at 
Bethnal Green Museum in support of his statement that the pike is 
a nutritious food, containing more nitrogenous or muscle-forming 
qualities than meat, and he added that as an adjunct to the domestic 
bill of fare a small pike from 5 to 8 pounds’ weight, caught during 
November or the next three months, when fat and nicely cooked, is 
a dish by no means to be despised. 


AS A GAME FISH. 


Go where pike can be found, fish for them with legitimate tackle, 
give them a fair chance, and they will afford as much pleasure as any 
royal smallmouth bass that ever swam (Tomlin, 1892). Cheney 
(1896) wrote that the pike and pickerel had not been hatched in this 
country, but that the pike was cultivated in Germany by artificial 
methods and is regarded more highly in Europe than in this country. 
He explained that the reason for this is that we have such a great 
number of so-called game fishes considerably superior to the pike that 
the latter has been relegated to an inferior position. However, the 
pike has its loyal adherents who regard it highly as a rod fish and as 
a table fish. 

EASTERN PICKEREL (sox ‘reticulatus). 


The eastern pickerel has a comparatively limited natural geo- 
graphical distribution. It is believed originally to have been re- 
stricted to the fresh waters of the Atlantic seaboard, being commonly 
found everywhere east and south of the Allegheny Mountains from 
southwestern Maine to Florida. 

Aided by man its range has been extended throughout the southern 
half of Maine and even farther north into the lower waters of the 
St. John River, into New Brunswick, and elsewhere. Thompson (1842 
and 1850) did not record its being found in Lake Champlain, but 
stated that it was the common pickerel on the east side of the Green 
Mountains, as Hsox lucius was on the other. 

However, it has since been reported in Missisquoi Bay (Kvermann 
and Kendall, 1902) and in the St. Lawrence as long ago as 1863 
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(Fortin, 1864). It has also been recorded in one locality in Lake 
Ontario (Evermann and Kendall, 1901). 

Occurring as it does so commonly in the St. Lawrence, it is peculiar 
that it is not more common in the northern tributary waters, but 
Halkett (1913) does not definitely record it at all, and Nash (1908) 
states that he has not met with it elsewhere than in the neighborhood 
of Toronto, where he has taken a few specimens. 


LOCAL NAMES. 


A common book name given this pike is chain pickerel, but in 
New England it is almost if not quite invariably known as pickerel. 
It is, perhaps, the grass pike of the St. Lawrence and the green pike 
of some other localities. It is commonly called jack in the south, the 
term being probably an early importation from England, where small 
pike are often so denominated. Smith (1907) mentioned pike, red- 
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finned pike, black pike, duck-billed pike, and jack as names in com- 
mon use in the Albemarle region of North Carolina. He explained 
that old specimens living in deep, shady water were designated as 
black pike by the commercial fishermen. Bean (1902) said it is the 
federation pike of Oneida Lake, N. Y. 


CHARACTERISTICS. 


/ 


The scales on the cheeks and opercles easily distinguish this fish 
from the muskellunge or pike, but not from the other two species of 
pickerel. From these the adult may be always distinguished by the 
reticulated black or brownish lines on the sides. Younger fish do not 
show these marks, but are also banded, the cross bands being wider 
and, consequently, fewer than in either of the others. The structural 
distinguishing characters have already been indicated. A well-con- 
ditioned pickerel, with its green and golden hues and dark markings, 
is a beautiful fish. 


SIZE. 

Ayres (1844) gave an account of phenomenally large examples. He 
said that on February 28, 1842, he examined a pickerel which had 
been caught in the Hockanum River, about 2 miles east of Hartford, 


‘ 
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Conn., which he claimed was “an undoubted reticulatus of Le Sueur.” 
It was 38 inches in length and weighed 14 pounds. He stated that 
this was the largest example of the species which had ever come under 
his observation with one exception. The largest of which he had ever 
heard as occurring in the Eastern States was taken in the spring of 
1842 near Greenfield, Mass., which weighed 20 pounds. These might 
be accepted as authentic records were it not for the fact that the 
introduced pike had become fairly common in the Connecticut River 
in 1846 in the vicinity of Bellows Falls, Vt., and had found its way 
down perhaps into these tributaries. This fact lends an element of 
doubt to the question, preventing acceptance of the records as 
authentic, although Dr. Ayres was an accomplished ichthyologist. 
However, ichthyologists have been known to make worse mistakes. 

Storer (1853) said that the largest pickerel seen by him were speci- 
mens weighing 7 pounds brought from Brewster, Cape Cod. Even 
larger ones were reported to have been found there. 

Pickerel weighing as high as 8 pounds have been authentically 
reported, but such size is uncommon and fishes accounted large will 
not usually exceed half that weight. Two and three pound pickerel 
are about the average in waters of ordinary suitability to the fish. 
However, bodies of water differ in respect to their suitability, and in 
some the largest fish will not exceed a pound and in others much 
larger fish are common. 


HABITAT AND HABITS. 


Habitat.—The usual haunts of the pickerel are weedy streams and 
bays or coves of lakes. In some lakes small and medium sized pickerel 
occur in the shallow coves, where they lurk under lily pads or amongst 
the rushes and sedges. Often larger fish occur along rocky shores 
contiguous to deep water, especially if there are fallen trees, brush, or 
bowlders to afford concealment. It has, also, been caught on the 
rocky shoals of an open lake. 

In some streams, while it is most abundant in the sluggish, dead 
waters where aquatic vegetation is profuse, it is not infrequently 
found well up in quicker water if the character of the shores or 
growth there provides concealment. 

In North Carolina, Smith (1907) stated that its favorite haunts are 
creeks, coves, and bayous containing grasses and broad-leaved 
water plants, under which it lurks. 

Where natural or artificial obstructions do not exist, the pickerel 
will sometimes make its way to extreme headwaters. Adult pickerel 
a foot in length have been taken near the spring source of a stream — 
where it was not over 2 feet wide and only. a few inches deep, but 
full of pondweed. However, pickerel will not often traverse rapids 
or long extents of rips, and those found far upstream, as just de- 
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. seribed, probably reached those places for self-protection while 
young fish. The very young, just as in the case of many other fishes, 
find their way into the shallowest waters and mouths of brooks 

‘entering the lake, probably from neighboring localities where they 
were born. 

According to Mr. Frank Todd, of St. Stevens, New Brunswick,¢ 
a few years after the introduction of pickerel into the St. Croix 
Lakes, for a number of years a good many individuals of large size 
were taken by weirs and by hook in salt water some 6 or 8 miles 
below the head of tidewater. At the time of writing, however, some 
15 years since the introduction of the fish into that region, they had 
greatly decreased coincidentally with the pickerel of the fresh waters. 

Food and feeding.—The principal subsistence of adult pickerel 
consists mainly of other fishes, although it includes many other 
animals in its bill of fare, such as frogs and other batrachians or, in 
fact, any living thing moving in the water within reach which it can 
capture and handle. According to Smith (1907), in the spring about 
Albermarle Sound, this fish feeds chiefly upon alewives. 

Like other members of the family, this pickerel is accounted an 
extremely voracious and destructive fish, but it is seldom found 
gorged with food, as is the salmon and trout, although it sometimes 
proves itself successfully ambitious respecting the size of the object 
it swallows—swallowing, as it were, on the installment plan. When 
ravenous, it does not hesitate to seize a fish at least half as large as 
itself or so large that a portion of the fish may be seen protruding 
from the pickerel’s mouth as the remainder is being digested in the 
stomach. In Umbagog Lake, of Maine and New Hampshire, of 
numerous pickerel examined, those that contained any food at all 
usually had small suckers. Three pickerel—11, 12, and 154 inches 
long—caught in a stream in the vicinity of Freeport, Me., contained 
only aquatic insect larve. A 2-pound pickerel caught at the mouth 
of Sebois River, a tributary to the east branch of the Penobscot in 
Maine, contained a hornpout (Ameiwrus nebulosus) about 4 inches 
long, and in one weighing 24 pounds, taken in the Wissatoquoik 
Deadwater of the east branch, was found a smaller hornpout. 

The character of the food of young and adolescent pickerel may 
be inferred from the following examples: At Sebago Lake two pickerel 
about 24 inches long each, contained small insect larve and small 
crustaceans, and one about 5.8 inches in length had only a tiny fish 
in its stomach. One less than 2.5 inches long contained a young 
sucker, apparently partly digested, about one-half an inch in length. 
One about 3.2 inches in length contained one sunfish (Lepomis 
gibbosus) about nine-tenths of an inch long, swallowed head first, 
and one 4.7 inches in length had fed upon rothing but insect larve 
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and amphipods, small crustaceans very common in the brook in | 
which the fish were found. At Umbagog Lake many young pickerel 
ranging from 2 to 4 inches long were found to be feeding exclusively 
upon Entomostraca and insect larve. 

Of eight examples, from 4.25 to 6.37 inches in length, caught at the 
same time and in the same place, six contained fishes, four of which - 
were young pickerel. Of another lot a 4.25-inch fish had also a 
young pickerel 3 inches long in its alimentary tract; one 5.37 inches 
long also contained a pickerel 3 inches long; another 5.87 inches 
long, besides other things, had a pickerel 2.06 inches in length in its 
stomach; still another 5.62 inches in length contained two small 
minnows; one 6.37 inches long had in its stomach one pickerel 3. 
inches long and one shiner 2.5 inches in length; and another 7.5 
inches long contained a 1.5 inch hornpout. Other instances were 
those in which one 7.5 inches long contained the head of a small 
chub and one 94 inches long had a 2.3 inch pickerel in its stomach. 

The foregoing suggests a cannibalistic tendency even in very 
young fish, which is maintained throughout life owing to the pre- 
viously mentioned fact that, when feeding, the pickerel will attack 
any accessible moving object. Pickerel, however, are not always 
feeding, and apparently go without feeding for periods of days, or at 
least, during the time in such periods as they are under observation. 
Probably, its hunger having been satisfied, like many other fishes, it 
refrains from eating for a considerable period. When it takes its 
food it does so with a rush, and if the food is a fish the pickerel 
grasps it crosswise, then stops and works its victim around so that 
it is swallowed head first. 

Breeding.—-The breeding places of the pickerel are shallow coves, 
mouths of inlets, approaches to outlets, and sometimes in ovyer- 
flowed areas, in water from 3 to 10 feet deep, but not always in 
the same places each year. Sometimes the eggs are ‘deposited 
among the roots of submerged tree stumps, the branches of fallen 
trees or bushes, water plants, and occasionally on gravel or in 
the crevices among rocks. Here, according to Tomlin (1892a), 
the fish are found in pairs, gently swimming to and fro, rubbing 
side by side until the female is ready tospawn. Similar to the perch, 
the eggs are laid in glutinous strings of a yellowish-white color, 
which often form large masses and have been seen clinging to sub- 
merged bushes in great mats or long strings. Strings of pickerel 
eggs observed by the collector of the Pennsylvania Fish Commission 
(1907) were said to average from 2 to 9 feet in length. Most pub- 
lished statements regarding the spawning time of pickerel are rather 
indefinite, as in ‘‘winter and spring.” It is quite possible that 
southward it does spawn in late winter. However, the report of a 
commissioner of Massachusetts (1870) stated that Mr. Stone found 
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the pickerel ripe in the beginning of May. In Pennsylvania they 
were found to begin to spawn from the middle of April until the early 
part of May, depending upon the locality and season. 

The female fish appear to preponderate over the males, according 
to observations cited by the Massachusetts Fish Commissioners 
(1870): 

This fish, to its other disagreeable and contrary qualities, adds the tendency to 


multiply females, whereby the spawn crop is increased. Among many individuals 
examined last spring it was rare to find a male, not oftener, certainly, than 1 in 14. 


RATE OF GROWTH. 


The rate of growth of the pickerel, like that of any fish, depends 
much upon the available food supply and to some extent upon the 
temperature of the water. Tomlin (1892a) said that as soon as 
they are able to take care of themselves they show the family lke- 
ness and begin their bold predacious attacks upon the fry of the 
silver chub and shiner family. . 

The Massachusetts Fish Commission reported (1870) that its rate of 
growth seems to vary with the temperature. In a pond fed by a 
large spring brook, when there was enough food but cold water 
their growth seemed slow. In support of the statement the following 
table was given: 


Age. Length. Weight. 
Inches. Ounces. 
UGH 65-55 06h deena ee SaaS Saas dager Sosensache dansccesScepooleemareanesc 4.5 0.5 
PIV OATSH tebe ees Ee Een eas coed Seba dthioh seciset santos oto Seed eco ee otincs eee cas 7 1.5 
BAIGT Rs OSE Boba Se RG CES So DERE eae a arr SBA Ser oie DAA bem er 5 Smet ie GS CRCes 0 4 
BOLE eee se ae eee a te tea teitern die ees cima esciasice Eee ceecros ss sista claleiat'eels a 13. 5-14. 5 8-12 
BRU OREN Ee See seu ere co sei op = seem ey tet msetgbate Cw hatignt ouieat lo <gicle mab aioe ips 24 
\U WASTES ae ee Ses Oe AEE CORSO COED eee EOS eS Se amie Se ase Sones 20 40 


On the other hand, it was stated that in a large warm pond, coyv- 
ered with lily pads and full of young alewives, pickerel have reached 
4 and 5 pounds in three years. 


FOOD QUALITIES. 


As a food fish it is variously esteemed, by some being regarded as 
an excellent fish and by others as decidedly inferior. In regard 
to this, it may be said that much depends upon conditions. A 
pickerel of moderate size from fresh cool water is not to be compared 
with one that has lain all day in the sun or a week or two in cold 
storage or a day or two on the market stand. 

Storer (1853) said: ‘This fine species is the common pickerel of 
Massachusetts * * * and is everywhere valued.” 

Bean (1902 and 1902a) said that as a food fish not much can be 
Said in praise of the chain pickerel, though it is eaten by some and 
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liked by a great many people, and, again, that in some parts of New 
York it is little esteemed, but in other portions of the State it is 
considered a fairly good fish and furnishes sport for the angler. 

Whatever its food qualities, it is persistently sought throughout the 
year in localities where no restrictions are placed on the fishing and 
everywhere throughout the prescribed open season and is a common 
fish in some markets of the East and South. Smith (1907) stated 
that in North Carolina considerable quantities are marketed, but it 
does not rank high, the flesh being coarse and filled with minute 
bones. 

In the writer’s experience the pickerel has always been found to 
be an excellent fish when fresh from Maine waters and properly 
cooked. While small fish might be objected to on account of bones, 
he has not found them more troublesome in that respect than in 
many other small fishes. 


P PROPAGATION. 


It appears that only the Fish Commission of Pennsylvania has 
ever considered the pickerel worthy of artificial propagation. At- 
tempts were made in that direction as early as in 1901, but it was not 
until about 1905 that much success was attained. The reason for 
the attempt at artificial propagation of the pickerel is stated in the 
annual report of the commissioner (William E. Meehan) for 1905, 
pages 57-59 (1906) as follows: 

Between 40 and 50 years ago nearly all the sluggish waters in eastern Pennsylvania 
teemed with pickerel, especially the streams near the border line of New Jersey. 
Three-fourths of the natural mountain lakes also contained large numbers of this 
fierce but excellent food fish. The pickerel in the streams were soon wiped out, so that 
25 years ago it was rare to find a pickerel in any of this type of water, except occasional 
“strays.” With very few exceptions there has been a rapidly diminishing supply 
in the mountain lakes. Destructive methods of fishing undoubtedly have been the 
one potent cause for this marked reduction, another was that no efforts were made 
to restock. 

At first vain attempts were made to retain pickerel in ponds or 
pens until they became ripe and to retain them afterwards as breeders, 
but it was found impossible to supply them with the required living 
food. Therefore, they began to search for their eggs where the pick- 
erel had deposited them naturally. These were collected. and con- 
veyed to the hatchery, where they were placed in hatching jars. 
At first the Downing jar was used, but later one devised by the com- 
missioner himself, which was found to be more effective. The jars 
were arranged in the form of “‘batteries,”’ as in the case of whitefish 
or perch. 

It was stated to have been found to be remarkably easy to hatch 
pickerel eggs, as only a very small flow of water was required. How- 
ever, constant vigilance day and night was necessary, for as soon as the 
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eggs began to eye they became semibuoyant and often bouyant, and 
unless prevented the eggs would have flowed out of the jars into the 
troughs and been lost. This the whole batch was liable to do in a 
few minutes. The flow of water through the jars must be barely 
enough to slightly move the eggs. It was in permitting this gentle 
flow that the Meehan jar was an improvement over the Downing jar, 
which required considerable force of the water to operate. 

Although a strong flow of water was impracticable and a light flow 
necessary, the latter had to be augmented by some stirring of the 
eggs in order to prevent their smothering just before the hatching 
period. This was accomplished by occasionally rotating the glass 
tubes that supplied the water, thus ps at 2 better circulation and 
a change of position of the eggs. 

The eggs were found to hatch in about a week or 10 days, varying 
somewhat with the temperature of the water, and were found to hatch 
equally well whether they came into the Section clean or dirty. It 
was found that it was very injurious to attempt to wash the eggs when 
brought in. They had to be placed in the jars together with what 
sticks, weeds, etc., were clinging to them. At first in transporting 
the eggs from the lake to the hatchery cans were used, but later the 
eggs were retained in floating boxes until the conveyance came for 
them, when they were packed in egg cases and carried to the hatchery. 

It seems that after 1910 pickerel propagation practically ceased 
in Pennsylvania. To indicate, however, the magnitude to which it 
had attained at that time, it may be said that in 1909 there were 
distributed 300,150,000 pickerel fry and the number in 1910 amounted 
to 226,100,000. In 1914 the only distribution of this species was 
85 adult fish. 

CONSERVATION. 


In some States the pickerel has always had more or less nominal 
protection of the law. In some, perhaps it may be said in most, 
communities pickerel fishing has been a favorite pursuit of local 
residents, particularly in winter, both for the sport and for their 
tables. In the North pickerel was formerly caught to some extent 
for the market. However, in all localities there have been those 
who derogated the fish to the lowest degree. These were usually 
anglers who preferred other fish and fish culturists who believed that 
to all the allegations regarding its rapacity and destructiveness much 
more that had not been said could be added were their language 
adequate. Even to-day fish culturists have inherited the ancient 
beliefs and antipathies against the pickerel, which were based upon a 
small amount of truth and a great amount of fallacy. 

But there have always been and still are those who want pickerel 
fishing and demand its protection and some who have wanted and 
those who now want the fishing without the protection. Some of 
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these facts are at the bottom of stated antagonistic beliefs and recom- 
mendations. The intricacies in politics involve even the fishes of 
the waters. One State fish commissioner’s report calls attention to 
‘much dissatisfaction regarding ice fishing. Many of our best 
sportsmen claim that the fishing for pickerel in waters that have been _ 
closed for a number of years is not as good to-day as before they were 
closed, different theories being advanced as to the cause.” 

Those interested in the pickerel and pickerel fishing have been 
forced to recognize that in a great many if not nearly all pickerel 
waters, where they once abounded and attained a large size, they 
have diminished in numbers and deteriorated in size: One or two 
examples will serve as illustration of facts well known, at least 
locally. As long ago as, 1898 the writer made some observations 
and inquiries at Sebago Lake, Me. ‘There an old resident fish- 
erman informed him that pickerel were once abundant and of a 
much larger size in the lake and some of its tributary waters. By 
winter ice fishing they still caught some pickerel in the lake. Fish 
weighing 3 or 4 pounds each and the year before one of 7 pounds 
had been caught, but such fish were seldom seen in recent years. 
The lower part of the Songo River also harbored many large fish, 
but at this time one much over a pound in weight was a rarity. 
The pickerel observed by the writer in this place were small, poor, 
and often greatly emaciated, a fact that was surprising inasmuch as 
small minnows were very numerous in the so-called “bogs” or bayous 
where the pickerel were found. This latter fact is not easily ex- 
plained, but the scarcity in both lake and Songo waters may be 
accredited to excessive fishing, particularly in the winter and in those 
days when market fishing was permitted. This was possible, not- 
withstanding the large size of the lake, owing to the fact that congenial 
pickerel waters in the lake were limited in number and restricted in 
area. The pickerel is supposed to have been indigenous to Sebago 
waters. Another lake in which pickerel were introduced may be 
cited as'an example of deterioration. This is Umbagog Lake, the 
lowermost of the famous Rangeley chain of lakes. Umbagog is the 
only one inhabited by this fish, where they are reputed to have once 
been abundant and of large size, but as early as 1883 there were 
complaints of growing scarcity abd the small size of the fish caught. 
_ To all appearances the conditions are ideally favorable for pickerel, 
which is supported by the fact of their former increase in number 
and size. Observations made there in 1905 by the present writer 
indicated that the claims of decrease and deterioration were true. 
Some remarkable explanations have now and then been offered. 

There are two authentic reports of epidemic mortality among the 
pickerel due to unknown causes. One explanation was that pickerel 
had been suddenly frozen to death, but no explanation is offered 


THE PIKES: DISTRIBUTION AND COMMERCIAL IMPORTANCE. 33 


why other fish were not affected. A contributor to a sportsman’s 
paper (Maine Woods, 1907) offered a decidedly striking explanation 
of the decrease of Umbagog Lake pickerel: 

It is a well-known fact that the pickerel that inhabit Umbagog Lake are dying 
off rapidly. One man who is familiar with the lake advances the theory that they 
are being killed by hornpouts and this in a very peculiar way. This man says there 
are millions of hornpouts in Umbagog and that the pickerel devour them. He says: 
‘‘The horns on the hornpout are always straightened out when the fish is in trouble, 
and this causes the death of the pickerel’’—that they are ‘‘hooked to death.”’ 


It is doubtful if this hornpout is even a contributory factor in the 
death of the fish, and certainly there would not be epidemics of 
“hooking to death.” The cause of such epidemics must be sought 
for by careful study of the fish and prevailing conditions, and even 
then it may not be revealed. 

A gradual decrease in number and size of fish is more easily 
explained. The habits of the pickerel expose it to more dangers 
than are incurred by most other kinds of fresh-water fishes. To 
whatever extent it does or does not sustain its reputation for fierce 
and gluttonous voracity, those very qualities are its undoing. What- 
ever may have been its ability to maintain its existence in undisturbed 
natural conditions before man’s attention was directed its way, the 
ease with which it is caught with any kind of lure, particularly in the 
winter and spring when congregated in restricted areas, have been 
decidedly adverse factors. Wholesale ice fishing has hastened its 
decrease by the destruction of practically every fish in the limited 
area and those larger fish which would have spawned that spring. 
Here, too, is the cause of decrease in size. The majority of large fish 
are caught, few succeed in spawning, and their progeny are in turn 
caught before they have had time to reach a large size. Conse- 
quently, there is a progressive decrease in number and size. While 
those that succeed in breeding deposit large numbers of eggs, doubtless 
but few survive. The character of the egg masses and their exposed 
situation in shallow water subject them to the ravages of other fishes, 
such as suckers, chubs, perch, etc., as well as reptiles and waterfowl. 

A superintendent of one of the Pennsylvania hatcheries wrote that 
he estimated that fully 10 per cent of eggs deposited are devoured 
by other fishes before they are hatched and that storms sometimes 
sweep the eggs from where they are deposited and float them ashore, 
where they rot. He stated that he had seen hundreds of millions 
of eggs thus washed ashore and lost. But the reduction does not 
end there, for the fry from the time it is hatched is the common 
prey not only of various fishes, including its own kind, but also of 
reptiles, birds, and other animals. One would not suspect the 
common, toothless, innocent chub or so-called dace (Semotilus 
bullaris) of being a serious enemy of a fish that has been stated to 
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be able to take care of itself. Nevertheless, the present writer has 
observed chubs feeding upon young pickerel and has caught a dozen 
or so of these fish, of about one-half to 1 pound weight each, and 
found them gorged with pickerel 2 or 3 inches long. He has also 
seen a young pickerel chased and driven high and dry on a sand bar 
by a trout. The pickerel, a fish about 4 inches long, was secured 
and used as a bait by which the trout, which was about 10 inches 
long, was caught. The foregoing is sufficient to suggest that if the 
pickerel is to be saved several things are necessary. Constant 
increase or maintenance of numbers is possible only when adverse 
conditions are less or exactly equal to the favorable conditions. 
Maximum size is attained by any fish only when it is provided with 
sufficient food and room in which to grow and when it meets no 
check in its career. In other words, that means when favorable con- 
ditions preponderate over unfavorable. 

One of the most potent of unfavorable conditions is that of unre- 
stricted fishing. The fish must be protected sufficiently to permit 
enough to breed to maintain the stock, and the eggs and young 
should also receive protection so far as possible. It doubtless has 
become evident that the writer’s views regarding the pickerel are 
more favorable to it than are those of many. Yet he would not 
advise introducing the fish into waters which contain other desirable 
fishes, particularly if those waters are small. In fact, he would not 
recommend it for pond culture at all, owing to the fact that for it to 
reach the desired perfection in size and quality and in sufficient num- 
bers to make it worth while a large body of water well supplied with 
natural food is necessary. 

It is advised that good natural pickerel waters should be kept in 
that condition or, if deteriorated, restored to the normal state, for 
having been naturally favorable for pickerel they are better for that 
fish than for any other that could be introduced. In order, however, 
to meet these requirements, the waters must be more than little 
ponds. They must be good-sized lakes or streams unless the stock 
is to be kept up by artificial propagation of both the pickerel and its 
food. 

This article would be incomplete without a reference to the alleged 
usurpation of trout waters by pickerel. The present writer has pre- 
viously had occasion to comment on this matter. He wrote (1913) 
that there is scarcely a body of water in which trout once lived and 
where pickerel now occur that the depletion of the trout has not 
been ascribed to the pickerel. It undoubtedly eats other fishes, and 
there are few fishes that do not. But the habits of the pickerel are 
such that it is not nearly so detrimental to other fish life as some 
other species held in higher regard, and the pickerel in large bodies 
of water become still less harmful. It is not much of a wanderer. 


THE PIKES: DISTRIBUTION AND COMMERCIAL IMPORTANCE. 35 


It does not rush about in marauding bands seeking what it may de- 
vour. Itliesin wait and siezes what comes its way when it is inclined 
to feed, yet often schools of tempting shiners have been seen swim- 
ming unharmed in apparently dangerous proximity to big pickerel 
heads. Again he wrote (1894) that during most of the year it resorts 
to waters uncongenial to trout, and at all times it prefers such waters. 
A warm, muddy? pond or stream with profuse growth of aquatic veg- 
etation is its favorite abode. Trout can not exist long in such sur- 
roundings. In weedy waters where trout manage to exist pickerel 
will also thrive, but trout will lie in the cooler, clear portions, while 
pickerel seek the water plants and shallow water. In most instances 
it would seem that the pickerel is not the whole, though possibly an 
accessory, cause of the disappearance of trout, and harm done by 
pickerel is overestimated. The injurious effect of pickerel upon trout 
and salmon is more often indirect than direct, especially when it ap- 
pears in congenial waters where trout or salmon are barely main- 
taining themselves or decreasing. The indirect influence is upon the 
food supply, and this ultimately reverts upon the pickerel itself. It 
is an almost invariable rule that in time, after a period of increase in 
numbers and size, pickerel begin to decrease owing to diminution of 
the food supply.’ | 

Referring to the same subject a number of years ago, after expres- 
sing similar sentiments to the foregoing, the writer remarked that 
excessive and destructive methods of fishing (to which should have 
been added untimely fishing), pollution of the waters, and the de- 
struction of forests are far more fatal to trout life than their natural 
enemies. 

AS A GAME FISH. 


If the pickerel is not on the list of honor as a game fish, it is entitled 
to the distinction of being an exceedingly good sport fish. As for its 
game qualities even, in its way, it possesses some characteristics that 
equal the much-lauded trout. In fact, the writer has more than once 
found to his surprise that a-pickerel was on his hook instead of the 
expected trout. The actions are much the same. If the tackle con- 
sists of the customary long bamboo or stiff wooden pole, stout line, 
and large hook, and the fish is lifted from the water by main strength, 
it must be confessed that in this kind of fishing piscatorial poets 
would find little inspiration. But use a light casting rod, a slender 
bait rod, or even a fly rod with about the same weight of line as one 
would employ for trout of like size, and no disappointment will be 
experienced regarding the gameness of the fish. 


a The word “‘muddy” here does not refer to roily water, but to a muddy bottom, and ‘‘warm” is a com- 
parative term meaning warmer than trout waters. 

b This discussion refers mainly to comparativelys mall lakes or streams into which the pickerel have been 
introduced. 
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BANDED PICKEREL (Lsoz americanus). 
GEOGRAPHICAL DISTRIBUTION. 


This little fish has a somewhat more restricted geographical dis- 
tribution than the eastern pickerel. Its stated range (Jordan and 
Evermann, 1896) is from Massachusetts to Florida in lowland streams 
and swamps. It is found only east of the Allegheny Mountains, the 
westernmost record being from Escambia River at Flomaton, Ala. 
It may be added, the northernmost locality from which it has been 
reported is Lake Bomessen, Vt. (Kendall, 1908). Whether it is indig- 
enous there the writer is not informed. 


NAMES. 


Bean (1902) said that it is probably identical with the ‘‘mackerel 
pickerel” of Mitchill. Storer (1853) called it the ‘‘smaller pickerel,’’ 
and it is referred to as the troutnose pickerel. Herbert (1849) and 
others mention it under the name of Long Island pickerel. Smith 
(1907) cited pike, red-finned pike, and jack as North Carolina names. 


FIG. 5.—BANDED PICKEREL (Esoz americanus). 


SIZES. 


Most references state that it rarely exceeds a foot in length or it 
rarely exceeds a pound in weight. Herbert (1849) said that a pound 
was greatly above the average weight, which was probably not more 
than one-half pound. 


HABITAT AND HABITS. 


Habitat.—The local habitat of this species is in general essentially 
the same as that of the eastern pickerel. It is found in shallow water 
amongst water plants, etc. 

Bean (1902) said that it is especially plentiful in certain tidal 
creeks of Long Island, and Eugene Smith reports that it is often 
found in brackish water in the vicinity of New York, where it is 
brown in color. 

Herbert (1849) described an individual which he stated was caught 
in a net in the salt water of Newark Bay. He wrote that it weighed 
something over a pound and a half and that it was in the finest con- 
dition. Its color, however, was remarkable, for the back and sides 
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down to the lateral line were of the richest and most lustrous copper 
color, paling on the sides into bright brazen yellow, with the belly of a 
silvery whiteness. The cheeks, gill covers, and fins all partook of 
the same coppery tone, and the whole fish was far more lucent and 
metallic than any of the family previously seen by him. There was 
not the slightest indication of any transverse bars or any mottlings 
nor was there any of that sea-green color which is so peculiar to the 
pike family. 

Habits.—Its breeding or feeding habits have not been specifically 
described, but they are probably very similar to those of the eastern 
pickerel. Smith (1907), writing of the North Carolina fish, stated 
that its food is chiefly minnows, with which the stomach is often 


gorged. 
FOOD AND GAME QUALITIES. 


Bean (1902) wrote that the little banded pickerel is a fish seldom 
exceeding 10 inches in length, with flaky, white flesh, very few bones, 
and with delicious flavor, and that it is well worthy of the attention 
of fish culturists. 

Smith (1907) said that in North Carolina it was of less importance 
as a food and game fish than Esoz reticulatus. 

Storer (1853) wrote that it was not infrequently noticed in Boston 
market, and that it was so similar to the reticulatus that it had pre- 
viously been considered to be the young of that species. 


LITTLE PICKEREL (sox vermiculatus). 
GEOGRAPHICAL DISTRIBUTION. 


According to Bean (1902), its range is the valleys of the Ohio and 
Mississippi and streams flowing into the Great Lakes. He stated 
that Cope mentioned that it is also found in the Susquehanna, of 
which river it is probably not a native. 

Forbes (1908) stated that its general range includes the tributaries 
of Lake Erie and Lake Michigan, extending thence southward to the 
Tennessee, Escambia,* and White Rivers and, according to Ever- 
mann and Cox, to the Neuse River on the Atlantic slope.¢ 

It is stated (Evermann and Kendall, 1901 and 1902) to be rather 
common in all suitable waters of Lake Ontario and is recorded from 
Black Creek at Scriba Corner; Lake View, West Oswego; Wart 
Creek near Buena Vista; Great Sodus Bay; outlet of Long Pond 
near Charlotte; and Marsh Creek near Point Breeze, N. Y. 

Cox does not record it from Minnesota, but Tomlin (1892a) wrote: 
“While fishing in a Minnesota lake one summer evening, I found a 

a It is a noticeable coincidence that the Escambia River is given as a locality for both Esor americanus 
and Zsor vermiculatus, and it is remarkable that it should be recorded from the Neuse River east of the 
Alleghenies distinctly in the range of Esor americanus. These records support the idea advanced by a stu- 


dent of these fishes, to which reference was previously made, to the effect that the two are specifically 
identical. 
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school of trout-pickerel * * * common in this lake, and it was 
a handsome, clean fish.’ 
NAMES. 

Forbes (1908) referred to it as little pickerel and grass pike. This 
latter name appears also in many other publications. It is apparently 
the common name applied to it in the Pennsylvania Fish Com- 
mission’s reports. Bean mentioned it also under the name of trout 
pickerel. 

SIZE. 

The general statements regarding its size are that it never attains 

a length of over 12 inches. 


HABITAT AND HABITS. 


Habitat.—According to Forbes (1908), it has a noticeable pref- 
ence for quiet and muddy water, and a greater part of his collections 


FIG. 6.—LITTLE PICKEREL (Esoz vermiculatus). 


were stated to have come from the weedy branches of the Embar- 
ros, Little Wabash, and Big Muddy in eastern and central Illinois. 
He wrote that it also occurred occasionally in the main stream of the 
Illinois or in the muddy overflow ponds of the bottoms. Indeed, 
large numbers of this fish are annually destroyed by the drying up 
of such ponds after the overflow. 

Feeding.—Forbes (1908) stated that the feeding mechanism of 
this little species is a reduced copy of that of the destructive and 
voracious common pike, and its food, as illustrated by 18 speci- 
mens, seems to be of a purely animal nature. Two of these had 
eaten frog tadpoles and eight had taken fishes, one of which was a 
cyprinoid minnow, one a sunfish, and the other a common top min- 
now (Gambusia) of the southern part of the State. The remaining 
food was mostly composed of the larger aquatic insects. Amphipods 
and isopod crustaceans have been found in the stomachs of other 
specimens taken from Quiver Lake, near Havana. 

Breeding.—Nothing definite appears to have been published 
regarding the breeding habits of this species. Forbes (1908) stated 
that it apparently spawns early and ripe individuals of both sexes 
had been seen by him in March. 
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The Pennsylvania Commission (1906) at one of its hatcheries 
undertook to hatch the eggs of the grass pike, and it was stated 
that no difficulty was found in taking the eggs but great difficulty 
was experienced in keeping them from sticking owing to their gluti- 
nous character. For some years more or less adult grass pike have 
been distributed by this commission. 


FOOD AND GAME QUALITIES. 


A Pennsylvania report (1906) states that it is a valuable fish. 
It is rather small to figure much as a game fish. 


COMMERCIAL FISHERIES FOR THE PIKES. 


The various early statistical reports afford but little definite data 
regarding any of these fishes, owing to confusion of local names and 
the combination of very different species under the common head- 
ing of ‘pike and pickerel,’”’ when very frequently one or the other 
refers to the pike perch. For this reason no general comparative 
statistics can be compiled. However, the three larger species have 
always been of some local commercial value. 

Pike.—The U.S. census of 1908 gives four divisions in which “‘ pike 
and pickerel” figure. The total catch for the United States, accord- 
ing to these figures, was 2,959,000 pounds, valued at $194,000, 
excluding the Atlantic coast division, which can be regarded as in- 
cluding no pike. 

From the other three divisions the figures were as follows, prob- 
ably composed mostly of pike: 


Divisions. Quantity. Value. 
Pounds 
Great ales Miyisiome ss tS of oe, eae ce ont thes an ates eaelis ae saceeis =|) «2, 1425000 $136, 000 
Mississippi men Givision 32522 05) 06s eck eco et oot eeE eles Sets. hb 367, 000 i 
Gilflon MexiGo;divisign s/c. «cme saaeeisacisa ean ae oa plains se tae emee ceimreicciclc.ae clew <= 305, 000 11, 000 
Motalle 2 we ee PERS RANT Ee ia ons Mey Oe pa EC oi 25 2,814,000} 163,000 


States.a Quantity. Value. 
Pounds. 

UINGISE MSS ae ete so ohn ceo ee ee ren eae Soe eee Se Om Wiais Ueto eclasiawalse acess 14, 000 $1, 100 
Wace epee es een A ee ee neg A re ah ee go teense 61, 000 3, 200 
MiG eara Nee Seas ae ae ay NEE IS Sh Wei, Beebo Mae ckeaeian cece Stas cence 478, 000 32, 000 
INU ESD oe SRE A bor ccce nan 8 Ser <6 ApS eOr ec. aoc USP Be aee oe ee aes Ger 351, 000 11, 000 
BSOUTIS 3 Cesc See SER eT eee eee Cae cette Se oe Nana ade coicte stecwin/cplnaie ae 58, 000 1, 200 
Inhiwy Ve@ulise GG#esneces dood sasedooosebasbor one Gk besa sodeseee kbs Sc Ae ESBS LM SSE 90, 000 9, 600 
OPO. cB Meee ease aon Mestre Hae < soey oa aoeet Sa tae o cele ace sd aermaeiones 1, 118, 000 70, 000 

PRBIATIORSOO 5) ocr ee cote este ota sete ies oe eno ile ache aoe Sieft_ amare meeeciew ele 100 (0) 
aes Bay. Se Aen ete re de EP noprer Pitne Seca ofefat oe anlalldkse cake scletlscteas « 305, 000 11, 000 
WWASCOTISUTS Se eye Sek Pt cies Ane ie rem MEL aoc tess cc cies MEER o dice pence dlalaialaauemeeiners 317, 000 23, 000 


a Other States not: distinguished. b Less than $100, 
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In the foregoing list Ohio appears to be the paramount State, 
yielding nearly 40 per cent of the entire catch of the country, ail of 
which was from Lake Erie waters. In 1899 the recorded catch of 
pike and pickerel of Ohio in Lake Erie amounted to only 739 pounds, 
valued at $38, showing the astonishing increase in nine years of over 
a million pounds, with very little increase in price per pound to 
fishermen (about 1 cent). 

Pickerel.—In the census of 1908 only the Atlantic coast division 
includes any appreciable quantity of pickerel, unless possibly New 
York, which has been placed with the other divisions in this dis- 
cussion upon the assumption that the bulk of the catch was of the 
Great Lakes fisheries (Lake Erie and Lake Ontario), although some 
Ksoz reticulatus are doubtless marketed from the St. Lawrence River 
and some of the smaller lakes. 

In New England commercial fisheries for pickerel are >pexniitped 
only locally, being more or less protected as a sport fish. In 1898 
there were 200 pounds recorded for Rhode Island and 5,420 pounds 
for Connecticut. In 1899 Maine recorded 300 pounds. No statistics 
are given for later dates except in Connecticut, which in 1902 yielded 
8,230 pounds, valued at $530. 

The Atlantic division yielded 145,000 pounds, valued at $11,000, 
most of which probably were Esoz reticulatus, although some Hsox 
americanus may have been included. 

By States the catch was recorded as follows: 


States. Quantity. Value. 
Pounds. 
IB WATE os. reece ck or oar one ox ta see Ia eS i c Te Sc N ee 1e 140, 000 $1, 100 
Georgia es 58. ee Aaa ee Se wear cee Oe eee tia clne Somme ee cee eesoneere 1,100 100 
DST Sed Fok ao CR a ae Ss SC ee Pe ie a | hee ee ere TE ee ee 35, 000 3,800 
INOFEN Caroline set tates seep e eee ae eee ee ae ee a eee eee eee eee 69, 000 3,100 
Penns Gl vanicts wn ee SS gt Bad our be tea eS) pas ree am Anes anos eee sar 14, 000 1, 600 
A SwiaVoye toy ol Echelo aes era od ek RE ee Re Ok 2) OR ae ae BE 2 bok be a pe 8 600 100 
Wan pias 255 Se Sea etre ayers Sisdeorreie wi he Beh cia arererseenciae tamer CSS cee eee 12,000 1,000 


Of the aforementioned States, statistics are available for Delaware 
and Maryland for the years 1887, 1888, 1901, 1904, and 1908. 

The figures are given for pike, which, if they are not intended for 
pike perch, doubtless indicate pickerel (Eso reticulatus) and possibly 
Esoz americanus. In these years, also, New Jersey, which in 1908 
shows no yield at all, has a comparatively large catch. The following 
table is given for what it is worth: 


New Jersey. Delaware. Maryland. 
Years. SSS aa ee 
Pounds. | Value. | Pounds.| Value. | Pounds.| Value. 


"1: GOR ais Meta aig A Sah che SM ed 27,625 | $1,850 | 26,268] $2,073 | 521,146] $33,496 
Tc OS eS aR REN EN SS FPP 30, 400 2}066 | 25,389] 2,031 | 577,745] 37,286 
ABER os CF RR OSE Sr ee ae 2, 560 210| 16,310 654 | 67,530 390 
LO it EAE re le he eae 55 | 11,050 544] 42,317 3,716 


ME oe BEC SAS SCS ES ee eae Sean Gast A soncel Bas avasede gaat 14, 000 1,100 35, 000 3,800 
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Statistics are also available for North Carolina for the foregoing 
years, excepting those for 1904 and 1901, the latter being replaced 
by those of 1902. Also, Virginia and Georgia record small catches 
for 1901 and 1902, respectively. There may be some doubt regard- 
ing the pike of Virginia and North Carolina, as they possibly may 
comprise some pike perch. 


Virginia. North Carolina. Georgia. 
~ Years. 
Pounds. | Value. | Pounds. | Value. | Pounds.}| Value. 
Leas ee Rea RU SP SR 8 EN 2 Rg P| [Ae ae 22, 402 PL UOON Amer cesecs| Shee ects 
SSGe RE ney ees ede aged on elidel gusto od wise 27,161 SCT Eat: See gn Nee Ge 
AY ON Se Be BAS ee ae ER Uae ees ine tee aly 32, 103 Bes Bas: |aectet eee een ee emeate ae cake |ssctiens coc 
MODREE : a? Sis genes tenet. dee Se ee See bil ee cease ei revscghe 30, 850 1, 487 | 350 $18 
DD ered tas Geo REISE = «Ree cee ooe 3, 644 DEG AN ace ace Peper eset vacclscenat ores 
WO08 sh i eeclas ztee btn geo Ape lele 12, 000 1,000} 69,000 3,100} 1,000 100 


In the first table a decrease is shown in the catch in each State, 
New Jersey completely disappearing. In the Southern States the 
quantity caught appears to have increased considerably. North 
Carolina gained 46,588 pounds, or over 148 per cent, in the 21 years 
from 1887, but fell off slightly in price per pound to fishermen. 

The foregoing figures, taken with what is known about the pickerel, 
suggest that it does not breed and grow fast enough to furnish a 
permanent supply for any extensive or intensive fishery. The first 
table shows almost progressive decreases in three Middle States in 
proximity to large markets. While in the South an increase is shown, 
it is probably ascribable to more extensive and perhaps more inten- 
sive fishing in later years. It is safe to predict that unless the fishing 
is regulated a canvass of the fisheries a few years hence will show a 
decrease. 

Muskellunge.—Owing to its restricted distribution and its impor- 
tance as a game fish, this fish has never attained to any very con- 
siderable commercial fishery. The report of the United States 
Census of 1908 gives 25,000 pounds, valued at $1, 700, for the Great 
Lakes division. Michigan furnished 4,000 pounds, New York 19,000 
pounds, Wisconsin 1,900 pounds, and Ohio less than 100 pounds, 
In 1902 New York alone yielded 92,650 pounds, valued at $13,890, 
of which 85,400 pounds were taken in Lake Chautauqua. In New 
York these foregoing figures show a falling off of 67,650 pounds in 
six years. 

The question is: Are the pike fisheries worthy of protection and 
conservation? According to the writer’s view, they merit protection 
as a conservative measure for other so-called ‘‘ better” fishes and as 
an economic provision. Consideration of the question will show that 
such a reason is not so paradoxical as it seems at first sight. The 
ever-increasing demand by a growing population hastens the decrease 
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of the fisheries for those species most in popular favor, which, when 
accompanied by neglect or waste of other edible but less-favored 
kinds, results in a general depletion, with the result that the more 
highly esteemed fishes rise in price beyond the purchasing reach of 
the majority, who are forced to seek cheaper fish food, only to find 
that there is not enough remaining to supply the demand. This un- 
satisfied demand affects the price of the so-called inferior fish, and it, 
in turn or in consequence, also moves upward. ‘The writer is radical 
enough to believe that there is not an edible fish that swims that 
should not be conserved. The people of these United States are 
going to need them sooner or later if they do not already. 

It may be added that, as a rule, native species are naturally the 
easiest to conserve, and indiscriminate stocking of waters with new 
kinds is not to be recommended. The Biblical injunction about new 
cloth and old garments or new wine and old bottles is applicable to 
waters and fishes. 
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NOTES ON THE LIFE HISTORY OF THE MINNOWS GAMBUSIA 
AFFINIS AND CYPRINODON VARIEGATUS. 


By Samvuet F. HinpEBRAND, 


Director, United States Fisheries Biological Station, Beaufort, N. C. 


INTRODUCTION. 


The observations and experiments upon which the present paper 
is based were made in the Beaufort, N. C., region, partly in the 
laboratory and partly in the field, from April, 1914, to October, 1915. 
Only living fishes are considered and the experiments in aquaria 
have probably afforded the most interesting data. While some of 
the observations here recorded are in general harmony with the 
published statements of previous investigators, yet they are found 
to present such essential points of difference as to make it advisable 
to include them in the present paper. The fact that these and other 
minnows are now so highly esteemed as*"agents for the destruction of 
mosquito larve in ponds and reservoirs lends a timely interest to the 
publication of any data relating to the habits and propagation of the 
species. 


GAMBUSIA AFFINIS (Baird and Girard). THE TOP MINNOW. 
NATURAL HISTORY. 


This top minnow is known on the Atlantic coast from Delaware to 
Mexico and in the Mississippi Valley from Ilinois to Louisiana. It 
inhabits both fresh and brackish water, while an occasional straggler 
is taken in strictly salt water. Locally it is the only viviparous 
teleost known. It may be found in nearly all shallow streams or 
ponds of brackish or fresh water, and it is particularly abundant 
in certain very shallow and muddy arms of the Mullet Pond on 
Shackleford Bank. Nowhere, however, was it found to grow so large 
as it does in a small fresh-water pond on Gallants Pomt. Females 
taken from this very shallow and extremely dirty pond, visited daily 
by both cattle and hogs, are from 60 to 65 mm. in length, while the 
largest specimens obtained elsewhere do not exceed 45 mm. The 
males, as is well known, are much smaller than the females. The 
largest male observed in this vicinity was 33 mm. in length, which is 
probably 6 mm. above the average. 
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This fish is one of the hardiest known to the writer. It flourishes 
in very stagnant water, providing, of course, that the proper amount 
of food is available; it thrives in the aquarium; and it lives equally 
as well in salt as in fresh water. It may be plunged directly from the 

one into the other without any apparent harm. If placed in a 
battery jar and left without change of water it will usually survive 
until a green scum forms on the walls of the container; thereafter 
no more attention need be given it, except to add a small quantity of 
water from time to time to compensate for evaporation. Care must, 
of course, be exercised not to give the fish more food than it can 
consume. Probably more aquarium fish of all kinds are lost through 
overfeeding than from any other cause. Both old and young have . 
been kept in the aquarium at the laboratory for one and one-half 
years, and were still in good condition at the expiration of that period. 


Fic. 1.—Gambusia affinis. Top minnow. Male. 


Gambusia becomes inactive and ceases to feed even during mod- 
erately cool weather. It is at its best in water of a relatively high 
temperature. The shallow water in which it is usually found in 
abundance during the summer reaches a temperature, during the day, 
which is above that of the human body. It is never a very active 
swimmer, and when it ventures out into water inhabited by larger 
fishes it becomes an easy prey. Its habit of swimming at or near 
the surface is well known, and this has caused it to be known every- 
where throughout its range as the top minnow. When in very 
stagnant water it projects its mouth above the surface at frequent 
intervals, making a sucking noise each time. It is presumed that 
this is done because there is an insufficient supply of free oxygen in 
the water, but if this is the case the deficiency of oxygen does not 
appear to interfere with the health and welfare of the fish. The large 
size attained by the minnows in the stagnant pond on Gallants 
Pomt may be cited as evidence. 


MINNOWS GAMBUSIA AFFINIS AND CYPRINODON VARIEGATUS. a 
OBSERVATIONS ON FEEDING. 


The habit of surface swimming in this species is correlated with the 
fact that it seeks and acquires most of its food at or near the surface 
of the water. It feeds very largely upon the larve of insects when 
these are available; accordingly, it has been found to be of great value 
as an eradicator of mosquitoes, and herein lies its greatest economic 
importance. For this reason, also, it has been planted in many places 
_ where it is not native, and the results have been gratifying. While 
aquarium feeding does not, as a rule, teach us much about a creature’s 
habits of feeding in nature, a few experiments in this connection are 
nevertheless worthy of mention. An adult female, about 43 mm. in 
length, had been held in a battery jar since early spring and regularly 
fed with finely minced fish. On August 2, 1914, she was fed 140 mos- 
quito larve between 11 a. m. and 12.15 p.m. The larve were all 
of large size and nearly ready to pupate, being from 6 to 8 mm. in 


Fic. 2.—Gambusia affinis. Top minnow. Female. 


length. All except four were eaten by 12.30 p.m. When observa- 
tion was made again at 5.30 p. m. all the larve had been consumed. 
At 6 p. m. 25 additional larvae were supplied. Nearly all of these 
were immediately eaten, and all had disappeared by 9 p.m. It was 
clear, however, that her appetite was satisfied. The abdominal walls 
were greatly distended and it was evident that she had eaten all that 
she could hold. 

That its service in the destruction of mosquito larve probably be- 
gins on the day that the fish is born is evidenced by the fact that 
fish only a few hours old devoured larve that were fed to them. 
At this early age they were unable to swallow large larve, but the 
writer has seen them swallow larve more than half the total length 
of the fish itself. Considerable difficulty is apparently encountered 
in swallowing a morsel of this size, and a portion of the larva is often 
visible 1 minute after the process of swallowing is begun. It was 
sometimes observed that one such morsel did not satisfy the appetite 
and that a second one was taken. 
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While this fish in captivity will readily eat dead food, such as 
minced fish, oysters, clams, corn bread, the yolk of hard-boiled egg, 
etc., it shows a preference for living food. Mosquito larve were 
killed and introduced along with live ones, and in each instance no 
attention was given to the dead larve until the live ones had been 
consumed. It is probable that this fish has a preference for insects 
as food, but it is evident that it is by no means dependent upon these 
for subsistence. Apparently it devours nearly anything of suitable 
size, whether animal or plant. It is well known that in the aquarium 
Gambusia will eat its own young, but this cannibalistic habit is cer- 
tainly not restricted to aquarium life, smce the writer has captured 
specimens in nature which contained in the stomachs fish of their 
own kind. 

OBSERVATIONS ON BREEDING, 


In the Beaufort region this fish delivers its first young of the 
season some time during May, or i some years possibly as early as 
the latter part of April, depending largely upon the temperatures 
which prevail during the early spring. The spring of 1915 was some- 
what cooler than the spring of 1914, and the breeding season, there- 
fore, began at least two weeks later. It continues to breed through- 
out the summer and as late as October. 

Copulation, although carefully looked for, was not satisfactorily 
observed. Apparently it is a very quick process® and is accom- 
plished during what appear to be frequent fights in which the oppo- 
site sexes engage. That some of these fights are quite real was evi- 
denced by the fact that a female which was confined in a small rec- 
tangular jar killed and partly devoured three males that were from 
time to time introduced for breeding purposes. In order to protect 
the male from this ferocious female it became necessary to place in 
the jar a partition of wire netting, with mesh large enough to permit 
the male to pass through, yet small enough to keep the female back. 
The male continued to venture out from his compartment quite 
frequently, and notwithstanding that he was obliged to make many 
hasty retreats he survived and successfully fertilized the eggs for the 
future broods. 

That a single female may produce as many as six broods of young 
during a single season was demonstrated through aquarium experi- 
ments. In one instance a medium-sized female, about 40 mm. in 
length, was placed in a small rectangular jar early in the spring of 
1914. She gave birth to young as follows: First brood, May 20; 
Seal (1911). Gambusia holbrooxii is now considered a synonym of G. affinis. This process was also ob- 
served and described by Philippi (1908) in Glaridichthys januariusand G.decemmaculatus. (The first of 


these fishes according to Henn (1916) was Phalloceros caudomaculatus (Hensel) and the other is placed in 
the genus Cnesterodon Garman by the same author following Eigenmann.) 
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second brood, July 2; third brood, July 18; fourth brood, August 9; 
fifth brood, August 30; and sixth brood, October 5. It is probable 
that some females produce an even greater number of broods during 
a single season, for it was noted that several females in the aquaria 
gave birth to young during a period of two to three weeks after the 
individual just cited had concluded for the season; some also began 
bearing at an earlier date than this one. Presumably the effect of 
aquarium life would be to reduce rather than to increase the number 
of broods.,’ As the temperature of the water seems to determine 
the time of beginning of the spawning season, it probably influences, 
to some extent at least, the rapidity with which the later broods are 
developed. The aquarium in which the above-mentioned female 
lived was kept in the writer's office, where it was protected from the 
direct rays of the sun. The water in it, therefore, never reached 
the luke-warm temperature of that usually occupied by these fish 
in nature, and for that reason it may be supposed to have exercised 
a retarding influence upon the development of the successive broods. 

The number of young comprising a single brood appears to bear a 
direct relation to the size of the female. If the female is small, a 
small brood results. If the female is large, a more numerous brood 
may be expected. That the earlier broods are larger than the later 
ones, as suggested by Dr. H. M. Smith (1912, p. 224), could not be 
verified. A large number of dissections of specimens obtained at 
various times during the season revealed no differences that would 
-substantiate that suggestion. In the same paper Dr. Smith states 
that the average number of embryos contained in the ovary of a 
limited number of fish dissected or observed by him at the aquarium 
of the Bureau of Fisheries in Washington was 100. Dealing with 
specimens from the Beaufort region, the largest number found by the 
present writer in any single ovary was 63, and the average among the 
largest females obtained did not exceed 40. Dr. Albert Kuntz 
(1914, p. 183), working with fishes from the Beaufort region, found 
76 to be the maximum number produced by a single female. The 
fish examined by Dr. Smith were from the Potomac River and 
measured from 45 to 50 mm. in length. They were, therefore, not 
so large as some of the specimens under observation at Beaufort, 
the largest of which are 64 mm. in length. The number of broods 
of one season produced by a single female in a more northern lati- 
tude are probably fewer in number, owing to the shorter period of 
warm weather; but since the observations of Dr. Smith suggest 
that the broods may be larger, it is possible that the number of 
young produced during a single season is not materially smaller in 
the higher latitude. 

It is an interesting fact that females separated from males even 
before the first. spring brood is born continue to produce young 
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throughout the season in a perfectly normal way.? <A female kept 
under close observation produced five broods after she had been 
separated from all other fish. To determine if fish that were sepa- 
rated from males in the spring would continue to produce young 
the following season without again coming in contact with males, a 
number of females were kept in aquaria through the winter. In 
the following spring large eggs, of yellowish appearance, were pro- 
duced instead of young. Other females that had been with males 
during the entire summer were separated from them late in the fall 
and also carried through the winter. This lot, too, produced eggs. 
instead of young. In each case the eggs appeared when young 
would normally have been produced. These experiments show 
that this fish is able to carry the sperms throughout the breeding 
season, but indicate that it can not carry them through the winter. 

Ova in various stages of development are present in the ovary at 
one time. When one brood is born the eggs of the next set are 
already well developed, bemg about 1 mm. in diameter, and several 
smaller eggs are also present. When the fertilization of the different 
sets of eggs occurs is not known. With regard to Phalloceros caudo- 
maculatus and Cnesterodon decemmaculatus, two viviparous forms 
belongmg in the same family with Gambusia affinis (the family 
Peeciliidee), Philippi (1908, p. 22) found that the sexual product of the 
male consists of numerous milk-white bodies which stick fast to the 
first available object. Microscopic examination showed that these 
bodies consist of closely crowded spermatozoa. The whole mass is 
held together by a sticky substance, which probably causes the sperm 
bodies to fasten themselves to the genital papille of the females. He 
found also that these bodies were quickly dissolved when they came 
under the influence of the ovarian fluid, and the individual sperma- 
tozoa were set free. Within the folds of the lining of the oviduct 
the sperms were found in great numbers, even after the birth of 
young. Itis probable that the sperms are retamed there throughout 
the breeding season and that the eggs are fertilized as soon as they are 
sufficiently mature. 

The fact that the female is capable of producg young throughout. 
the breeding season without coming in contact with the male leads 
one to look with suspicion upon the many notices of “hybrids” 
produced by crossing species of viviparous fishes. In order to obtain 
true hybrids of Gambusia affinis with another species, if such cross- 
breeding will occur at all, it would be necessary to begin the experi- 


a ‘‘Zolotnisky (1901, p. 65) observed that a female of P. caudomaculatus which had been separated from 
males after the appearance of a brood of young proluced another within six weeks and a third brood four 
weeks after this. This occurred although copulation subsequent to the first parturition had not taken 
place. Philippi also isolated females at, or slightly before, parturition. In every instance the females 
became pregnant for a second time, and one specimen produced a third brood 46 days after the appearance 
ofthe second. Poey noted these facts many years ago.” (Henn, 1916, p. 102.) 
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ment during the fall or winter or to rear young for the purpose, in 
which. case the sexes must be segregated at a very early stage. 

As the embryos develop within the ovary a black spot appears on 
each side of the abdomen of the parent above and in front of the vent, 
and these spots gradually become larger and larger. When they 
become so large that they are about to meet at the ventral surface, the 
period of parturition is at hand. The process of extrusion of the 
young was observed repeatedly. There is no uniformity in the man- 
ner of birth. They may appear singly or by twos and threes ata time. 
Some come head first, some tail first, and others are delivered in a 
coiled position. Extrusion may occur quickly and with some 
apparent force; at other times it is a slow and deliberate process. 
Some females under observation delivered nearly the entire brood in 
one position, but others did not. It appears that the young are most 
frequently born tail first and one at a time. The process invariably 
takes place during the day. The entire brood may be delivered in 
the course of an hour or two, or the process may consume an entire 
day or a portion of two days. During this period the adult swims 
about as usual and eats food when it is supplied. If hungry, she 
devours her own young as rapidly as they are born. In many 
instances in the aquarium the mother eats her entire brood on the 
day they are born. 

The young at the time of birth are from 8 to 10 mm. in length. 
They are very vigorous, and, as previously indicated, they come into 
the world with an appetite and well prepared to enter upon an 
independent career. The average rate of growth is rapid, but, as is 
the case with other forms of animal life, each lot has its ‘“‘runts.” The 
largest female among a lot born in May, 1914, and reared in the 
aquarium had reached a length of 25 mm. by the middle of September, 
The recognizable males were somewhat smaller, although the dif- 
ference in size was not nearly so great at this age as it is among fish 
that have attained their full growth. The smallest individuals in 
this lot were only 13 mm. in length. In the field, by about July 30 
it became difficult to distinguish the first young of the season from 
the adults. The largest specimens taken at this time and identified 
as young of the season were 25 mm. in length. From this it would 
appear that the young in natural habitats grow faster than those in 
captivity. Fish born and reared in the aquarium now nearly one and 
one-half years old have not quite reached the maximum normal size 
of their parents. 

The external character distinguishing the sexes is the modified 
anal fin of the adult male, which is developed into an intromittent 
organ. In the young, however, the anal fins are similar. The modi- 
fication of this fin in the male is a gradual process and can not be said 
to become evident at a stated age or length of the fish. In some 
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specimens the specialized form of the fin becomes evident when the 
fish is only 13 mm. in length and less than 3 months old; in others it 
is not apparent at the age of 5 months or at a length of 17 mm. For 
example, a lot of 43 young born in May, 1914, the smallest of which 
was 17 mm. in length, was examined on October 15, 1914, and was 
thought to comprise females only; but on June 3, 1915, 6 of the 39 
fish surviving were easily recognized as males. It may, therefore, 
be stated that the modification of the anal fin into an intromittent 
organ may take place when the fish reaches a length of 13 mm., or at 
any later stage until it attains its maximum normal growth of shout 
25 mm. 

The proportion of males to females in this species has been dis- 
cussed by various writers. In collections the males are generally much 
in the minority. It has been argued that this is due to the small 
size of the males, which permits them to pass through the meshes of 
nets and thus to escape capture. However, when the writer has 
collected the minnows with mosquito netting of a mesh so small that 
not even the tiniest male may pass through, the disparity in the 
numbers of the sexes has remained evident. Among the lots grown 
in the aquarium, the inequality is quite as great as it seems to be in 
nature. For example, on June 2, 1915, 60 of the young of the pre- 
vious season had survived, and of these only 7 were males. The 
indications are that in the broods of 1915 the sexes are just as une- 
qually represented, although, as shown above, the sexes can not be 
positively determined at this time (October, 1915). Owing to the 
rather heavy loss during the early stages of life in the aquarium, the 
results as stated above may not afford a reliable criterion, although 
there is no apparent reason why aquarium life should not be as well 
suited to the male as to the female. Among the adults there is 
much fighting between the sexes and the males often suffer severely, 
but among the young these disastrous conflicts havenot been observed. 
It seems entirely probable that the normal ratio of males to females 
is about 1 to 8 or 9. 

The extreme prolificness of the species has already been the subject 
of comment. It is particularly interesting to know that the early 
broods of the season reach sexual maturity? and some of the fish 
begin to breed before they are four months old. During both seasons 
that the young have been observed and grown in the aquarium the 
oldest and largest females among the broods have delivered their 
first young during September. At this time the females are only 
about 23 mm. in length, and the first brood consists of only two or 
three young. In the fall of 1914 two of the largest females hatched 


a Seal (1911, p. 95) observed that the young of Gambusia holbrookii and Heterandria formosa began to 
breed during the season in which they were born. 
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in the spring of the same year even succeeded in producing two small 
broods before the arrival of cool weather. 

A female that produced 6 broods during one season, averaging 40 
young to a brood, would have 240 descendants of the first generation 
by the end of the season, assuming that all survived. Now, if the 
sexes in the first brood occurred in the apparently normal proportion 
of 5 males and 35 females, and if each female produced three young 
in September, the total number of young of the second generation 
resulting from this brood would be 105. It appears that by the end 
‘of the season the original female would have given rise to a family of 
240 ofispring of the first generation and 105 offspring of the second 
generation. There are few, if any, fishes whose output of eggs does 
not outnumber the young of Gambusia, but the chances of survival 
for young delivered alive as compared with eggs and young hatched 
from them, are probably 1,000 to1. It seems reasonable to conclude, 
therefore, that under natural and normal conditions no native fish 
multiplies more rapidly than Gambusia affinis. 


SUMMARY. 


1. Gambusia affinis usually inhabits shallow, stagnant waters, 
whether fresh or brackish, and it thrives under conditions of rela- 
tively high temperature if the proper amount of food is available. 

2. It is a very hardy fish, adapting itself readily to many different 
natural conditions as well as to life in the aquarium. 

3. Its food consists largely of the larve of insects, but it feeds also 
upon a variety of other animal and plant substances. It sometimes 
eats its own kind, even its own offspring, especially in the restricted 
environment of an aquarium. 

4. One medium-sized female may destroy as many as 165 large 
mosquito larve in a single day. 

5. In the region of Beaufort the fish produces its first brood of 
young for the season during the month of May and continues to breed 
throughout the summer until as late as October. It may produce 
during a single season six or more broods, averaging 40 young to a 
brood. 

6. Females separated from males in the spring shortly before the 
first brood is born continue to produce young throughout the season. 
If separated from the male even during late fall no young will result 
the following spring, but infertile eggs will be deposited. 

7. Young are delivered during the day, one, two, or three at a 
time. Some come head first, some tail first, and others in a coiled 
position. The period of labor may comprise an hour or the greater 
portion of a day or even portions of two days. 

8. The modified anal fin of the male, which is the external character 
that distinguishes the sexes, may be fully developed when the fish 
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is less than 3 months old or not until the fish is 1 year old; it may 
appear when the fish is 13 mm. in length, or be delayed until a length 
of 23 mm. is attained. 

9. The proportion of males to females appears to be about 1 to 8 
or 9. 

10. Some of the individuals of the early broods of the season 
become sexually mature and produce small broods of young late in 
the season in which they themselves were born. 


CYPRINODON VARIEGATUS (Lacépéde). THE VARIEGATED MINNOW. . 


This variegated minnow occurs on the Atlantic coast from Cape 
Cod to the Rio Grande, inhabiting brackish waters and ascending 
streams. Stragglers are also taken in strictly salt water. Locally 


\ 
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Fic. 3.—Cyprinodon variegatus. Variegated minnow. Male. 


it is very abundant in the shallow brackish ponds, but it does not 
appear to attain as large a size as it does in some other localities. 
The usual length of the adult female is only about 45 mm.; the adult 
male is somewhat larger, averaging about 48 mm. in length and 
being notably deeper in body than the female. The sexes appear to 
occur in equal proportion. 

The fish is an active swimmer and very ferocious. In captivity it 
will kill and devour fishes of other species much larger than itself. 
Even such species as Fundulus heteroclitus (Linneus) and Fundulus 
majalis (Walbaum), which are ordinarily quite aggressive, are unable 
to withstand its attacks. Its sharp, tricuspid teeth afford a very 
effective weapon. It makes its attacks by darts, inflicting a wound 
here or there, and then quickly turning for defense. After a brief 
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period another attack is made, and this is kept up until the victim 
is exhausted or disease attacks the wounds. In several instances 
it was noticed that a number of individuals made a concerted attack 
upon one common victim. Where the prey is large and can not be 
devoured whole, the flesh is ripped from the bones with the sharp 
teeth and eaten a bit at a time. Cyprinodon does not limit its attacks 
to fishes of other species. When a number of them are placed in 
an aquarium, fighting soon ensues among their own kind and can- 
nibalism prevails. 

It is apparently a voracious feeder, with a varied diet. In nature 
it appears to subsist largely upon vegetable matter. The stomachs 
that were examined were found to be distended with plant stems, 
alge, and mud. The nature of the digestive tract, which is much 
convoluted and equal to about two and one-third times the length of 
the fish, indicates that plants form the principal natural food. 

In 1914 it was noticed that this fish spawned throughout the 
summer, so that ripe females could be obtained at nearly any time 
from April, when the observations were begun, until October. It was 
also found that there were several sizes of eggs present in the ovary 
at one time. These facts suggested that this fish produced more than 
one set of eggs during a single season. In order to obtain more defi- 
nite information in regard to this matter, the following experiments 
were undertaken: A rectangular box was constructed with four legs 
and with a hole in the bottom near one end. Beneath the hole there 
was tacked a piece of wire netting, the meshes of which were too 
small to permit the escape of the fish to be used in the experiment, but 
large enough to allow the eggs to pass through, should any be pro- 
duced. This box was placed in a compartment of a hatching table 
provided with an overflow and connected with drain pipes. Under- 
neath the hole in the bottom of the box a small basket of wire gauze 
was placed. The opposite end of the box was somewhat elevated. A 
small stream of salt water was allowed to flow in at the elevated end, 
thus creating a current directed toward the opening in the bottom at 
the opposite end. The purpose of the current was to carry the eggs 
through the screened opening and cause them to be deposited in the 
small gauze basket. On April 10 a large female was placed in the 
box, where she lived until September 20. Eggs were produced on the 
following dates: April 28, May 28, June 14, daily from June 24 to 
— July 3; July 16, 17, 19, 22, and daily from July 24 to 31; August 9, 
11,13,and16. The first three sets consisted of from 18 to 24 eggs 
each and the remainder of only from 2 to 6 each. When the female 
died on September 20 she was completely ‘‘spawned out.’”’ It is, how- 
ever, probable that all of the eggs that were produced did not reach the 
retaining basket, as dissections indicate that the early sets at least are 
usually much larger. It is possible that the parent may have eaten 
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some of them before they reached the wire screen. Several dissec- 
tions made on April 17 showed that the ovary of a large female con- 
tained about 140 well-developed eggs, fully half of which seemed to be 
of one size and generally nearly mature. To acquire more data on this 
point, artificial spawning was tried with a number of females. The 
process of stripping, however, involves more handling than the 
species endures, and none of the females lived to produce more than 
two sets of eggs. 

Females of this species may be found in spawning condition as 
early as the middle of March and as late as October 1. Whether the 
early spawners continue to spawn as late as October or if these late 
spawners are those that began spawning later in thé season is not 
known. Our aquarium specimen, which was an early spawner, had, 
under abnormal conditions, spawned out by August 16. 


Fic. 4.—Cyprinodon variegatus. Variegated minnow. Young. 


The eggs of this species are somewhat heavier than salt water. 
They are spherical in form and about 1 mm. in diameter. Incubation 
at laboratory temperature occupies five to six days. The newly 
hatched young are 4 mm. in length (Kuntz, 1916, p. 414). They 
grow rapidly and by the beginning of August some of the largest are 
as much as 32 mm. in length. Up to this age the sexes are colored 
alike and resemble the adult female, but at about this time the young 
male assumes the adult markings and hereafter it can with difficulty 
be distinguished from an adult male. 

My observations show that this is a very prolific species, and its 
fecundity may be held to explain in a measure its great abundance. 
It is said to be of some value as an eradicator of mosquito larve, but 
its greatest economic importance probably lies in the food it furnishes 
for larger fishes. 

In this connection it may be mentioned that observations in the 
field and dissections made at various times during two seasons strongly 
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indicate that the following species, common in this vicinity, also 
produce more than one and perhaps several sets of eggs during a 
single season: Lucania parva (Baird and Girard); Fundulus hetero- 
clitus (Linneus); Fundulus majalis (Walbaum); Fundulus ocellaris 
(Jordan and Gilbert); Fundulus lucie (Baird and Girard); Menidia 
beryllina (Cope); and Menidia menidia (Linneeus). 


SUMMARY. 


1. Cyprinodon variegatus inhabits shallow, brackish ponds and 
ascends fresh-water streams. Stragglers occur in strictly salt water. 

2. Its principal food consists of vegetable matter, but it probably 
feeds also on many kinds of animal life. In captivity it is very fero- 
cious and attacks and eats its own kind. 

3. In the Beaufort region this fish spawns from March till October, 
producing eggs at intervals of varying length. Periods of 10 days or 
a month may intervene between occasions of spawning or eggs may 
be deposited daily for a considerable period. 
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